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13. ABSTRACT (Maximum 200 Words) From Sept. 10, 2002 to July 31, 2005, 173 patients contacted the
Inflammatory Breast Cancer (IBC) Registry. From that total, 163 returned Informed Consent
forms, 151 were interviewed by the Principal Investigator, and 150 completed the IBC
Questionnaire. Tissue blocks and frozen surgical specimens were obtained from 110 and 10
patients, respectively. Biospecimens were forwarded to 5 laboratories, with 3 reporting
results thus far. Data on the first 50 patients were presented at the San Antonio Breast
Cancer Conference in Dec. 2003 and initial evaluation of the questionnaire data was
presented at the same conference in Dec. 2004. The clinical data include the observation
that approximately 1/4 of IBC patients were initially diagnosed with mastitis and treated
with up to 5 months of antibiotics before the diagnosis of cancer was made. Less than 25%
of patients have a discrete mass identified on initial mammography. Laboratory data thus
far (45 patients) indicate that the tumors from IBC patients express significant amounts
of BP-1, a homeobox gene associated with breast cancer aggressiveness. Also, tumors from a
higher percentage of IBC than non-IBC breast cancer patients express gene sequences
resembling mouse mammary tumor virus. A pilot study found overexpression of G12 proteins,
which play an important role in a cancer's ability to invade their local environment,
which was far more marked than in non-inflammatory infiltrating ductal breast cancers.
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INTRODUCTION

Studying inflammatory breast cancer (IBC), the most aggressive form of breast cancer, may
enhance our understanding of aggressive breast cancer and the biology of breast cancer in
general. Since IBC is relatively rare, we have developed a registry of U.S. and Canadian patients
with IBC which contains standardized clinical, epidemiological and pathological information.
Our registry includes both the clinical classification (redness, warmth, and edema) and the
pathological classification (invasion of the dermal lymphatics). By standardizing clinical and
pathologic information, we have an excellent opportunity to investigate the heterogeneity of IBC.
We are characterizing the tumors of the IBC patients by using a panel of biomarkers through the
implementation of a biospecimen repository. The specimens we collect include formalin fixed
material (stained and unstained) and frozen tissue (normal and tumor). New technological
advancements in molecular biology have made it possible to study biomarkers in these tumors.
The specimens are needed more than ever to provide opportunities for critical translational
research focusing on the pathogenesis of breast malignancies. We have sent biospecimens to
five laboratories and continue to receive results for evaluation. This registry has served as a
source of useful epidemiological data for investigators who are studying IBC and has been used
to generate hypotheses that can be tested in subsequent epidemiological studies.

BODY

The purposes of this project were: 1) to develop a well-documented Registry of patients with
IBC, 2) to establish a bank of biospecimens and 3) to improve the diagnostic criteria for IBC.
The repository was made available to investigators who are doing research on the etiology and
pathogenesis of IBC.

Tasks (objectives of project)

1. Develop a detailed plan to recruit patients and set up biospecimen repository,
Months 1-3.

This was completed in the first three months, as scheduled.

2. Finalize forms for collecting data and develop computer programs for data
collection, Months 4-6.

This was completed within the first six months, as scheduled.

3. Begin collection of cases and biospecimens, Months 7-30.

This was initiated quickly and successfully, identifying patients who were willing to be
interviewed and sign the Informed Consent form. We developed close communication
with two Web-based IBC support groups that informed patients how to contact the IBC
registry. Of the 163 patients enrolled, most (120) found the Registry via these two web
sites.
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Between September 10, 2002 and July 31, 2005, 173 patients contacted us. From that
total, 163 returned initial consent forms, 151 were interviewed by the Principal
Investigator, and 150 completed the IBC Questionnaire. Regarding biospecimens,
pathology blocks or slides were obtained from 149 patients and have proven to be an
excellent source for a variety of laboratory assays. Frozen surgical specimens were also
collected from 10 patients, but this collection was discontinued because of the logistical
difficulties and great expense involved in obtaining fresh frozen biospecimens suitable
for laboratory studies. Also, the demand for these specimens was minimal.

4. Review requests for biological specimens from other researchers, Months 12-30.

The Biospecimen Repository Advisory Board was created with clinicians, laboratory
investigators and a statistician, and a procedure was established which included sending a
limited number of specimens to any interested laboratory investigator and then
distributing additional biospecimens to those providing preliminary results.

As part of the proposal, Dr. Beatriz Pogo's group at Mt. Sinai Medical Center in New
York was proposed to look for mouse mammary tumor virus (MMTV) sequences in IBC
tissues. Samples from more than 51 patients were provided and while the data are still
not completed (Dr. Pogo wants all samples tested in triplicate), the findings thus far
indicate a higher percentage of positive tissues in IBC patients than non-IBC breast
cancer patients.

The largest number of samples, 305 sets of blocks or slides from 106 patients, was sent to
the laboratory of Dr. Sandra Swain at the National Cancer Institute and is now under
evaluation for a variety of angiogenesis markers. Initiation of testing was delayed until
Dr. Swain was able to obtain sufficient non-IBC breast cancer specimens, but now testing
is well under way.

One completed study, which Man, et. al. reported in the 2004 San Antonio Breast Cancer
Symposium (1) and submitted for publication, found BP- 1, a homeobox gene, to be
positive in all 45 IBC specimens tested in the lab. This is a far higher percentage than
any other group they have studied.

A set of four samples was sent to each of two laboratories, one laboratory at Duke
University to investigate G 12 proteins, and the other at the University of Michigan to
investigate genetic markers of IBC. The study at Duke University showed
overexpression of G12 proteins, which play an important role in the ability of cancers to
invade their local environment, which was far more marked than in non-inflammatory
infiltrating ductal breast cancers. (See figures 1 and 2 on page 9, which are courtesy of
Drs. Patrick Kelly and Patrick Casey who are leading this research at Duke University).
The University of Michigan has not yet provided any results.
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5. Start preparing grant proposals for continuation of registry and biospecimen
repository.

Three proposals have been submitted thus far, two by the PI and one from a laboratory
investigator. None of the three proposals, which were all sent to the Susan G. Komen
Foundation, were given funds, but the two submitted by the PI received very good
reviews and resubmission was suggested by the foundation. The main criticism of the
proposal was the absence of specific laboratory assays justifying funding; the collection
of more cases was not deemed necessary at this time. It is expected that the data from Dr.
Swain's laboratory, which should be analyzed and submitted for publication by the end of
2005, will provide a strong basis for future funding either by the Komen Foundation,
DoD, or NIH.

6. Evaluate data collected and start preparation of descriptive reports, Months 24-36.

Initial results have been presented at the 2002 through 2004 San Antonio Breast Cancer
Symposiums (1-4) and the 2002 and 2005 Era of Hope meetings of DoD (5-7). Some of
the findings were incorporated into a chapter on aggressive breast cancer in women of
African descent (8). One manuscript describing the increased expression of BP-1 in IBC,
which was presented at the 2004 SABC Symposium (1), has been submitted for
publication and is under review. A second manuscript describing the complete analysis
of the first 50 patients, one of the San Antonio presentations (3), is near completion and
will be submitted for publication shortly. This manuscript describes the poor prognosis
in all IBC epidemiologic subgroups and supports the PI's contention that the current
American Joint Cancer Committee's (AJCC) case definition is inadequate. Another
manuscript comparing the risk factors for IBC based on the questionnaire data of 150
patients in the registry, the subject of another San Antonio presentation (4), is also being
prepared for submission to a peer review journal. The data indicate that having a first
child before the age of 20, obesity, and long term oral contraceptive use are the strongest
risk factors for developing IBC.

Finally, some of the data are being utilized in an invited chapter on the epidemiology of
IBC which will also include an extensive review of SEER data that we have recently
published in the Journal of the National Cancer Institute (9). We expect to be part of
publications being submitted from Dr. Swain's laboratory and from the laboratory at
Duke University, and we will be summarizing and submitting the MMTV data when the
analysis is completed. All of these publications will acknowledge DoD support as we
have done in all of our presentations.

Findings

All cases were classified into one of seven case categories (Table 1). Data analysis is still in
progress, but some of the important findings are:

1. Approximately 23% of the patients were initially diagnosed as having an infection
(usually mastitis) and received antibiotics for up to ten months before the diagnosis of
IBC was made (Table 2).
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2. Of 121 patients with mammogram records, 22 had no definitive findings, such as mass or
skin thickening, and the tumor was often attributed to dense breasts.

3. Approximately 50% of patients had estrogen receptor (ER) positive tumors, similar to the
54% in our analysis of the SEER data (9).

4. A wide variety of clinical presentations were apparent (Table 3), but treatment usually
consisted of neoadjuvant chemotherapy followed by mastectomy and radiotherapy
(Tables 4 and 5).

5. The median disease-free interval was shorter (42.5 weeks, n = 46) in IBC patients
meeting the AJCC criteria (i.e., categories 1 and 2), than those that did not meet the
criteria (72 weeks, n = 40). However, deaths from breast cancer were equally distributed
between the AJCC and the non-AJCC groupings of the epidemiological categories (9
meeting AJCC criteria and 10 not meeting AJCC criteria). Secondary IBC patients were
not included in this analysis as by definition this is already recurrent disease and has a
known poorer prognosis (Table 6).

Problems in accomplishing tasks
There were no apparent problems in accomplishing the tasks, although we do not have as many
African-American women enrolled in the Registry as we would have preferred (n=5).

Statistical test ofsignificance
No statistical tests of significance have been performed at the current time.

Table 1: IBC Epidemiological Categories with Descriptions
Epi Category Description

1 Classical history and physical findings, pathological confirmation
2 Classical history and physical findings, no pathological confirmation
3 Incomplete clinical findings of IBC, pathological confirmation
4 Incomplete clinical findings of IBC, no pathological confirmation
5 Pathological findings without clinical features
6 Secondary IBC
7 IBC versus neglected breast cancer

Table 2 : Initial Diagnosis
Initial Diagnosis Number Percent
Breast Cancer 67 45%
Mastitis 35 23%
Breast Cancer vs. Mastitis 24 16%
Other 19 13%
Cyst 2 1%
No Information Available 2 1%
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Table 3: Presenting Symptoms
Symptom Number Percent
Redness 77 52%
Enlargement 65 44%
Pain 47 32%
Discrete Lump 33 22%
Inverted nipple 27 18%
Peau d'orange 24 16%
Itching 20 13%
Warmth 17 11%
Thick mass 7 5%

Table 4: First Cancer Treatment Received
Type of Treatment Number Percent
Chemotherapy 130 87%
Mastectomy 8 5%
Lumpectomy 5 3%
Other 5 3%
Radiation 1 1%

Table 5: Subsequent Cancer Treatment Received
Type of Treatment Frequency Percent
Radiotherapy 121 81%
Mastectomy/Lumpectomy 117 79%
Chemotherapy 84 56%
Tamoxifen 20 13%
BMT-SCT (Bone marrow or stem cell transplant) 14 9%
Other treatment 14 9%

Table 6: Number of Patients and Number of Deaths per IBC Epidemiological Category
Epi Number of % of Total Number of % of Patients per Epi

Category Patients Patients Deaths Category
1 41 28% 7 17%
2 24 16% 2 8%
3 36 24% 7 19%
4 31 21% 3 10%
5 2 1% 0 0%
6 7 5% 4 57%
7 0 0% 0 0%

Pending 8 7% 0 20%
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KEY RESEARCH ACCOMPLISHMENTS

1. The enrollment of more than 150 patients with the smooth flow of information and
biospecimens.

2. Documenting the inadequacy of current case definitions of IBC and the clinical pitfalls
delaying diagnosis.

3. Finding that the overexpression of the BP-1 homeobox gene is higher in cases of
inflammatory than non-inflammatory breast cancer.

4. Finding preliminary data that the overexpression of G12 proteins, which play an
important role in the ability of cancers to invade their local environment, is far more
marked in inflammatory than in non-inflammatory infiltrating ductal breast cancers.

5. Observing that risk factors for developing IBC, such as early age at first birth and obesity
in pre-menopausal IBC, contrast markedly with risk factors for the development of breast
cancer in general.

REPORTABLE OUTCOMES

1. Four abstracts and presentations in three national breast cancer meetings (San Antonio
December 2002, 2003, and 2004). (1-4)

2. Three abstracts and presentations in two Era of Hope Department of Defense Breast
Cancer Research Program Meetings in 2002 and 2005. (5-7)

3. Inclusion of initial findings in a book chapter entitled "Breast Cancer Aggressiveness in
Women of African American Descent." (8)

CONCLUSIONS

Several important lessons have emerged from this project. First, neither the AJCC criteria for
IBC nor the SEER program criteria for IBC are adequate. The AJCC criteria, primarily clinical,
are too extreme and miss a significant percentage of cases. The SEER criteria rely on pathologic
confirmation of dermal lymphatic involvement, which is not seen in most IBC patterns, and
although the criteria now include clinical manifestations (9), they are still require extensive
breast involvement similar to AJCC, which we do not believe should be required.

In addition, physician sensitivity to early IBC is inadequate. The high frequency of negative
mammograms, the reliance on extensive use of antibiotics and delay of biopsy in a rapidly
progressing cancer, and the common belief that a painful breast in a young woman "can't
possibly be cancer" are examples of poor medical practice. Continued collection of data and
publication in clinical and research oriented journals will hopefully lead to improved methods of
control.
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Figure 1: Inflammatory Breast Carcinoma
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APPENDICES

Appendix 1

[1105] Elevated expression of BP1 in both invasive and metastatic cells of inflammatory
breast cancer.

Man Y-G, Schwartz A, Levine PH, Berg PE. Armed Forces Institute of Pathology,
Washington, DC; Washington, DC; Washington, DC; The George Washington University
Medical Center, Washington, DC

Background: Our previous studies revealed that BP1, a homeobox gene, was expressed in 21%,
46%, and 81% of hyperplastic, in situ, and invasive breast lesions, respectively, while it was
barely detectable in normal human breast tissues. This study attempted to assess the expression
status of BP 1 in inflammatory breast cancer (IBC), a relatively rare but very aggressive form of
breast cancer characterized by extensive lympho-vascular invasion.

Materials and Methods: Paraffin-embedded tissue sections from 15 cases of IBC, five with
paired metastatic lymph nodes, were assayed immunohistochemically for BP 1 and for a panel of
markers specific to epithelial cells, blood vessels, and lymphatic channels.

Results: BP 1 immunoreactivity was identified in all cases of IBC with intensities ranging from
focal to diffuse and strong. Adjacent benign ducts were immunoreactive in a minority of cases,
similar to our previous results. Strikingly, immunoreactivity of metastatic tumors was equal to or
greater than the reactivity present in the primary breast carcinoma. Carcinoma within lymphatic
channels was uniformly positive for BP1 immunoreactivity. The percentage and distribution of
immunoreactivity in the cohort of IBC cases were greater than a comparison cohort of non-IBC
ductal carcinomas.

Conclusions: BP1 expression was identified uniformly in IBC and its metastases. Current and
previous studies suggest that BP 1 may act as an oncogene promoting tumor progression and
metastasis.
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Appendix 2

[3051 The inflammatory breast cancer registry: an approach to standardization.

Levine PH, Sherman M, Veneroso CC. George Washington University School of Public
Health and Health Services, Washington, DC; National Cancer Institute, Bethesda, MD

Background: Inflammatory breast cancer (IBC) is a rare highly aggressive form of cancer,
which seems to disproportionately affect black women. Although IBC is recognized as a specific
clinical entity, diagnostic criteria for IBC are controversial. The purpose of the IBC Registry
(IBCR) is to develop a large, centralized and standardized resource of IBC cases that could be
used to refine diagnostic criteria and characterize the epidemiological, clinical, pathological and
molecular characteristics of these tumors.

Methods: The IBCR is recruiting all patients suspected of having IBC who consent to
participating in an interview assessing risk factors and whose tissue blocks are available for
laboratory evaluation. Initially, patients are classified according to clinico-pathologic criteria into
three groups: (1) clinical presentation typical of IBC with pathologic confirmation; (2) clinical
presentation typical of IBC without pathologic confirmation; (3) pathologically defined IBC
without typical clinical features. Subgroups will include patients with incomplete criteria
according to AJCC definition, e.g. redness, warmth and edema involving less than half the
breast, edema (peau d'orange) without redness, etc.

Results: Thus far, we have studied IBC patients in Tunisia, California and the George
Washington University Medical Center to establish our data collection system. A preliminary
study comparing 45 IBC cases to 22 non-IBC breast cancer controls from Tunisia has recently
suggested that IBC is associated with increased microvessel density (McCarthy et al, ASCO,
2001). Additional ongoing work is focusing on whether mouse mammary tumor virus sequences
are associated with IBC (Coronel et al, submitted).

Conclusion: The centralized collection of specimens and data in the IBC registry will be made
available to investigators throughout the breast cancer research community. It is hoped that this
project will lead to molecular characterization of IBC and a more objective classification of IBC
patients.
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Appendix 3

[653] The inflammatory breast cancer registry: preliminary findings from 50 patients.

Levine PH, Zolfaghari L The George Washington University School of Public Health and
Health Services, Washington, DC

Background
Although inflammatory breast cancer (IBC) is recognized as an aggressive form of breast cancer,
controversy surrounding diagnostic criteria for these tumors has limited our understanding of the
etiology and clinical behavior of IBC. The IBC registry was established to collect standardized
information and specimens from IBC patients residing in the US and Canada with the goal of
clarifying the etiology and biology of these tumors. The goal of this report was to assess whether
diagnostic criteria have been standardized in community practice.

Material and Methods
Patients with IBC are entered into the Registry if they agree to interviews, evaluation of their
medical records and access to pathologic specimens. The first 50 patients were either self-
referred through information obtained on the internet (46) or via The George Washington
University Medical Center physicians (4).

Results
Approximately one-third were initially diagnosed as having an infection and received antibiotics
for up to five months before the diagnosis of IBC was made. Mammographic findings were
variable with most cases not having a discrete identifiable mass. Cases were reported initially at
referring institutions as ductal carcinoma (n=47); lobular carcinoma (n=2) and multi-focal
colloid carcinoma (n=l). Approximately 45% were ER+. The clinical presentation was
extremely varied; cases were categorized as follows:

Group 1: Classical history and physical findings, pathological confirmation
Group 2: Classical history and physical findings, no pathological confirmation
Group 3: Incomplete clinical findings of IBC, pathological confirmation
Group 4: Incomplete clinical findings of IBC, no pathological confirmation
Group 5: Pathologic findings without clinical features
Group 6: IBC vs. neglected breast cancer
Group 7: Apparent neglected breast cancer

Forty-nine patients received neoadjuvant chemotherapy, usually including Adriamycin and
Cyclophosphamide and usually followed by mastectomy, the timing of the mastectomy
depending on the chemotherapy response. Forty-six patients (92%) received radiation therapy
post mastectomy. Half of the patients reported an excellent initial response to chemotherapy.

Discussion
Diagnosis of IBC in community practice remains problematic; challenges include lack of clinical
experience and failure to adequately consider IBC in young women with painful breasts. Criteria
for IBC and tumors with similar clinicopathologic features require re-assessment to achieve
better standardization; dissemination of these criteria are needed.
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Appendix 4

[20461 Risk factors for the development of aggressive inflammatory and non-inflammatory
breast cancer.

Levine PH.. The George Washington University School of Public Health and Health Services,
Washington, DC

Background: Inflammatory breast cancer (IBC) is a relatively rare form of breast cancer with
unusual biologic features, such as early lymph node involvement and distant metastases. There
has been considerable speculation as to the etiology of IBC. We have been investigating the risk
factors for breast cancer aggressiveness in women treated at The George Washington University
Medical Center (GWUMC) and, with the development of the new Inflammatory Breast Cancer
(IBC) Registry, we have been able to compare the risk factors for developing IBC with the risk
factors for both aggressive and non-aggressive non-inflammatory breast cancer.

Material and Methods: As of June 1, 2004, 141 women were entered into the IBC Registry and
questionnaires were completed on 135. Also as of June 1, 2004, 324 women from GWUMC with
non-inflammatory breast cancer have been interviewed and data have been analyzed on 215.
Tumor aggressiveness in the non-IBC patients was defined by tumor grade, with those patients
having Grade 1 and 2 tumors being classified as non-aggressive breast cancer and those with
grades 3 and 4 classified as aggressive breast cancer.

Results: The most important finding was that early age at first birth was the most significant
factor that correlated with tumor aggressiveness. Analyzing the non-inflammatory breast cancer
patients, 76% of the 34 women who had their first child before age 20 had an aggressive tumor.
Of the 85 women with aggressive breast cancer who had children, 26 (3 1%) had their first child
before age 20; of the 69 women with non-aggressive breast cancer who had children, 8 (9%) had
their first child before age 20. Of the 98 inflammatory breast cancer patients with children, 15
(15%) had their first child before age 20. Long term hormonal therapy was significantly
associated with aggressive breast cancer in the non-inflammatory breast cancer patients with
aggressive disease vs. those with non-aggressive disease. The data for IBC patients are currently
under analysis and the results will be available for presentation at the meeting.

Discussion: The comparison of risk factors for tumor aggressiveness in patients with IBC vs.
those with aggressive non-IBC may be important in determining if there are unique factors
contributing to the etiology of IBC. Thus far, early age at first birth, significant in aggressive
non-IBC patients, does not appear to be as strong a risk factor for IBC. We are currently
investigating other risk factors, such as breast trauma and the onset of breast cancer in the peri-
gestational period as being significant contributions to the etiology of IBC.

13



Appendix 5

THE NORTH AMERICAN INFLAMMATORY BREAST CANCER REGISTRY

Paul H. Levine, M.D., and Carmela Veneroso, M.P.H.

The George Washington University School of Public Health
and Health Services, Washington, DC 20037

sphphl @gwumc.edu

Studying Inflammatory Breast Cancer (IBC) may help us understand the pathogenesis of
aggressive breast cancer. The key to obtaining useful information on IBC is the development of a
standard case definition, which to date has been controversial. Our studies in the 1970s, using
data from the Surveillance, Epidemiology and End Results
(SEER) Program of the National Cancer Institute, investigated both clinical and pathologic
features and compared the findings of patients with only clinical, only pathologic or both
features of IBC. Since then, the classification of IBC by SEER has changed and the American
Joint Cancer Committee has also changed the criteria for the diagnosis of IBC. We are
establishing a Registry for North American cases of IBC. The Registry will collect IBC cases
and study them by questionnaire and laboratory evaluation of tissue specimens. Since different
clinicians and registries use different criteria for diagnosing IBC, we are characterizing each case
by length of symptoms, the presence or absence of each of the cardinal clinical features (redness,
warmth, edema and peau d'orange), and the presence or absence of the cardinal pathologic
features (dermal lymphovascular infiltration and microemboli). Early associated studies on our
patients in Tunisia have shown that increased microvascular density and an association of viral
antigens and sequences found in mouse mammary tumor virus have been associated with IBC.
We will continue to evaluate biospecimens to see if any correlate with the various manifestations
of IBC. In addition to developing a system for classifying cases, we have developed and pilot
tested the questionnaire, designed pathology forms and medical record abstract forms, and
developed the computerized database structure, as well as expanded our list of collaborating
laboratory investigators who will help in characterizing and classifying IBC. We have also
investigated a cluster of IBC in Northern California and examined the incidence of IBC at the
George Washington University Medical Center (GWUMC), documenting the underdiagnosis of
this disorder by cancer registries.
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Appendix 6

THE INFLAMMATORY BREAST CANCER (IBC) REGISTRY: IMPROVING THE
CASE DEFINITION FOR IBC

Paul H. Levine, M.D., Myra Mondzac, M.D., and Heather Young, Ph.D.
George Washington University School of Public Health and Health Services, Washington, DC
E-mail: sphphlg)gwumc.edu

Background: Although inflammatory breast cancer (IBC) is recognized as an aggressive form of breast
cancer, controversy surrounding diagnostic criteria for these tumors has limited our understanding of the
etiology and clinical behavior of IBC. The JBC registry was established to collect standardized
information and specimens from IBC patients residing in the US and Canada with the goal of clarifying
the etiology and biology of these tumors. The goal of this report was to assess whether diagnostic criteria
have been standardized in community practice.

Materials and Methods: Patients with IBC were entered into the Registry if they agreed to interviews,
evaluation of their medical records and access to pathologic specimens. The vast majority of patients were
either self-referred through information obtained on the internet.

Results: As of November 4, 2004, 152 IBC patients were registered and 146 of these have been
interviewed for assignment to sub-categories and investigation of risk factors. Approximately one-third
were initially diagnosed as having an infection and received antibiotics for up to five months before the
diagnosis of TBC was made. Mammographic findings were variable with most cases not having a discrete
identifiable mass. Cases were reported initially at referring institutions as ductal carcinoma (94%), lobular
carcinoma (4%) and other miscellaneous histologic types (2%). Approximately 55% were ER+. The
clinical presentation was extremely varied; cases were categorized as follows:

Group 1: Classical history and physical findings, pathological confirmation
Group 2: Classical history and physical findings, no pathological confirmation
Group 3: Incomplete clinical findings of IBC, pathological confirmation
Group 4: Incomplete clinical findings of IBC, no pathological confirmation
Group 5: Pathologic findings without clinical features
Group 6: Secondary IBC
Group 7: IBC vs. neglected breast cancer
Group 8: Apparent neglected breast cancer

95 percent of the patients received neoadjuvant chemotherapy, usually including Adriamycin and
Cyclophosphamide and usually followed by mastectomy. The timing of the mastectomy depended on the
chemotherapy response. 92 percent received radiation therapy post mastectomy. There was a wide range
in disease-free interval (DFI) with the range being 0 to 78 months. Of the sixteen patients that died, less
than half met the diagnostic criteria of the American Joint Committee on Cancer (AJCC). The DFI and
survival rates were best in groups 2, 4 and 6 and worst in groups 1 and 3.

Discussion: The diagnostic criteria of the AJCC is too restrictive as shown by equally poor survival in
groups 3, 4 and 6 which did not meet AJCC criteria. The diagnosis of IBC in community practice remains
problematic; challenges include lack of clinical experience and failure to adequately consider IBC in
young women with painful breasts. Criteria for IBC and tumors with similar clinicopathologic features
require re-assessment to achieve better standardization. Dissemination of these criteria is needed.

15



Appendix 7

RISK FACTORS FOR THE DEVELOPMENT OF AGGRESSIVE INFLAMMATORY
AND NON-INFLAMMATORY BREAST CANCER

Paul H. Levine, M.D., Carmela Veneroso, M.P.H., and Heather Young, Ph.D.
George Washington University School of Public Health and Health Services
Washington, DC
E-mail: sphphl @gwumc.edu

Background: Inflammatory breast cancer (IBC) is a relatively rare form of breast cancer with unusual
biologic features, such as early lymph node involvement and distant metastases. There has been
considerable speculation as to the etiology of IBC. We have been investigating the risk factors for breast
cancer aggressiveness in our studies of women treated at The George Washington University Medical
Center (GWUMC) and women volunteering to participate in our new Inflammatory Breast Cancer (IBC)
Registry. We have compared the risk factors for developing IBC with the risk factors for developing
aggressive non-inflammatory breast cancer.

Materials and Methods: As of November 4, 2004, 150 women were entered into the IBC Registry and
questionnaires were completed for analysis on 114. Also as of November 1, 2004, 321 women from
GWUMC with non-inflammatory breast cancer have been interviewed and data have been analyzed on
215. Tumor aggressiveness in the non-IBC patients was defined by tumor grade, with those patients
having Grade 1 and 2 tumors being classified as non-aggressive breast cancer and those with grades 3 and
4 classified as aggressive breast cancer.

Results: The most important findings were that the long term use of oral contraceptives and early age at
first birth were the most significant factors that correlated with tumor aggressiveness. Analyzing the non-
inflammatory breast cancer patients, women who had aggressive breast cancer had approximately 3 times
greater odds (95% CI: 1.4,8.0) of having their first child before age 20 than women with non-aggressive
breast cancer. IBC cases were 1.38 times more likely (95% CI: 0.55, 3.46) to have a first child before age
20 than non-aggressive breast cancer cases but this was not statistically significant. Long term hormonal
therapy was also significantly associated with aggressive breast cancer. Among OC users, women who
had aggressive breast cancer and women with IBC were more likely to have longer years of OC use than
women with non-aggressive breast cancer (p=0.015 and 0.035 respectively).

Discussion: The comparison of risk factors for tumor aggressiveness in patients with IBC vs. those with
aggressive non-IBC may be important in determining if there are unique factors contributing to the
etiology of IBC. Long term oral contraceptives are significantly more common in aggressive non-IBC and
in IBC compared to non-aggressive breast cancer. Thus far, early age at first birth, significant in
aggressive non-IBC patients, does not appear to be as strong a risk factor for IBC. We are currently
investigating other risk factors, such as breast trauma and the onset of breast cancer in the peri-gestational
period as being significant contributions to the etiology of IBC.
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Appendix 8

Refer to Breast Cancer Book.pdf file.
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Appendix 9: IBC Questionnaire

Refer to IBC_Questionnaire9.29.04.doc file.
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PREFACE

Cancer is a global problem and, increasingly, cancer research is a
collaborative international enterprise. Breast Cancer in Women of African
Descent is an important contribution to our understanding of the global
dimensions of this problem in black women around the world. Not only
does it summarize key information and place it in context, it helps define
many of the relevant research questions and methodologimal issues that must
be addressed if black women are to benefit fully from the many advances
that are being made against breast cancer.

For some time, it has been recognized that although black women in the
United States have a lower incidence of breast cancer than white women,
they have a higher mortality rate. The importance and relevance of race for
the genetics and biology of the disease are controversial and poorly
understood and remain the subject of research. However, it appears certain
that some of the disparity in outcome can be attributed to lack of access to
high quality medical care, both for screening and early detection and for
treatment. Less access to, or utilization of, screening services, such as
mammograms, may explain in part the tendency toward more advanced
disease at presentation that contributes to a higher mortality rate in black
women.

This book highlights the even greater obstacles faced by black women in
the developing world where modem technology and treatments may be
largely unavailable. It also addresses the context of cultural attitudes and
beliefs in which breast cancer in black women must be addressed.

Breast cancer research studying black women is fraught with many
methodological issues and challenges which are discussed throughout this
text. They include the relatively small numbers of black women participating
in research studies and clinical trials which makes even most randomized
Phase 3 trials grossly underpowered to detect significant differences in
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outcome, or other factors, attributable to race. Often potentially relevant
factors such as socioeconomic status, age, and important tumor
characteristics, which could confound our understanding of the outcomes,
are not well studied or controlled.

Complexities in performing risk assessments and providing management
advice for black women based on genetic differences of unknown
significance, such as mis-sense variants in BRCA 1 and 2 are also
highlighted. Furthermore, many of the models used to determine risk and
develop molecular diagnostic markers have been developed in largely non-
hispanic white populations and their direct applicability to women from
other racial groups may be uncertain. Eventually, technology may enable a
molecular classification of each individual's risk and each patient's tumor
and render race a trivial and irrelevant biological issue. Until then, this book
provides useful and provocative insights into possible biological variables,
while at the same time reminding us of some of the critical social and
cultural issues that contribute to a poorer outcome for black women.

Beyond the challenges of doing effective research regarding breast
cancer in black women is the whole area of effective treatment. Because
black women are distributed throughout the Diaspora, cultural issues may
differ significantly from community to community. Several chapters
describe the impact of cultural beliefs and traditions on the treatment and
course of breast cancer. In addition, issues related to attitudes toward and
access to end of life care are raised that clearly have implications beyond
breast cancer.

For health care professionals whose experience is limited primarily to the
United States, many of the attitudes that influence patient behavior in other
cultures may be pirticularly unfamiliar. The ramifications of shame are
discussed, not only for the cancer patient but potentially also for their family
and may have a significant bearing on how patients relate to their physicians
and health care providers and ultimately on the management of their cancer.
The importance of increasing the cultural competence of medical
professionals as a whole and of increasing the number of non-white
physicians and other health care professionals who may understand relevant
cultural issues and bring that insight to research and practice settings is also
discussed in a number of chapters.

The answers to some of the important questions regarding this common
cancer in black women lie in rigorous research to help us better understand
the underlying complex biology and will be limited by our general
understanding of cancer biology. However, this book also draws attention to
the critical role that appropriate social policies might play to address the
barriers that limit the access black women have to high quality medical care,
both in the United States and in many other parts of the world. By placing
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breast cancer in black women in context and highlighting many of the most
challenging issues, new research approaches will be apparent and it is likely
that this new text will stimulate high quality research that will address some
of the many remaining questions utilizing rigorous methodologies. Issues of
importance in practice management and the care of breast cancer patients are
also covered and will make this book of interest to practitioners. Hopefully,
it will also be useful to policy-makers who are working to solve some of the
access problems that contribute to disparate outcomes for black women with
breast cancer and other life-threatening diseases.

Michaele C. Christian, M.D.
Associate Director
Division of Cancer Treatment and Diagnosis
Cancer Therapy Evaluation Program
National Cancer Institute, National Institutes of Health
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Chapter 1

BURDEN OF BREAST CANCER IN
DEVELOPING AND DEVELOPED COUNTRIES

D. Max Parkin BSc, MD, MRCP (UK), Dip.Soc.Med. (Edin), FFCM
Unit of Descriptive Epidemiolog,, International Agency for Research on Cancer, Lyon,
France

1. INTRODUCTION

This chapter will describe the current burden of breast cancer in year
2000 and the projected burden of breast cancer up to year 2050 for women
of African descent. The overall trends and distributions of cancers in
developing and developed countries and changes in cancer trends will be
described. The impact of an increasing incidence of breast cancer in African
populations on the health, economic and social well being of affected
populations will be discussed

1.1 Indices of "burden"

Various statistics are available for assessing the importance (burden) of
cancer, and of different types of cancer, in the population, either through
quantifying the disease itself (the 'need' for services) or the demand that it
places upon them (1).

Incidence is the number of new cases occurring. It can be expressed as
the annual number of cases (the volume of new patients presenting for
treatment) or as a rate per 100,000 persons per year. Rates are necessary if
we wish to compare the risk of disease between populations (countries,
ethnic groups, or different time periods within a country). Changes in
incidence of cancer are the appropriate indicator of the impact of primary
prevention strategies. Incidence data are produced by population-based
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cancer registries (2). Registries may cover national populations or, more
often, certain regions. In developing countries in particular, coverage is often
confined to the capital city and its environs. It was estimated that, in 1995,
about 16.3% of the world population were covered by registries, 52.4% of
developed countries and 7.5% of developing countries. The latest volume of
"Cancer Incidence in Five Continents" (8th) contains comparable incidence
information from 186 registries in 57 countries, mainly over the period
1993-1997 (3).

Mortality is the number of deaths occurring, and the mortality rate the
number of deaths per 100,000 persons per year. The number of deaths
provides an unambiguous measure of the outcome, or impact of cancer. It is
the product of incidence and fatality (the inverse of survival) of a given
cancer. Mortality rates measure the average risk to the population of dying
from a specific cancer, while fatality (1-survival) represents the probability
that an individual with cancer will die from it. Mortality data derive from
vital registration systems, where the fact and "underlying" cause of death are
certified, usually by a medical practitioner. Their great advantage is
comprehensive coverage, and availability. By 1995, about 29% of the world
population was covered by vital registration systems producing mortality
statistics on cancer. This includes all of the developed countries, and many
of the developing countries. National level statistics are collated and made
available by the WHO (http://www-depdb.iarc.fr/who/menu.htm).

Survival statistics are produced by cancer registries; they require
follow-up of registered cancer cases, either actively or by matching death
certificates against cancer notifications and assuming that unmatched cases
are still alive. Population-based figures are published by registries in many
developed countries: for example, the SEER program covering 10% of the
US population (4), and the EUROCARE II project, including 17 countries of
Europe (5). Survival data from populations of China, the Philippines,
Thailand, India and Cuba have been published by Sankaranarayanan et al,
(6).

Prevalence is the proportion of a population that has the disease at a
given point in time (7). For many diseases for which the time of onset is
imprecise, (e.g., hypertension, diabetes), prevalence may be used as a
substitute for incidence in comparative studies between populations. This is
not necessary for cancer, and prevalence is not a useful indicator if the focus
of interest is disease risk, and its possible causes. Even as an indicator of
burden (and need for services) total prevalence ("ever had a cancer") is not
useful; the figure will include many persons diagnosed in the past, some of
whom have been "cured" and no longer have an excess risk of death. A
pragmatic alternative is "partial prevalence" (8), which refers to cases
diagnosed within a defined period following diagnosis (one, three and five
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years, say). The calculation can be made if data on incidence (or mortality)
and survival are made.

Compound indicators involving duration or severity of disease have also
been used, especially for priority setting.

Almost fifty years ago, the concept of person-years of life lost (PYLL)
(9) was introduced, in order to refine the traditional mortality rate s, by
providing a weighting for deaths at different ages. These methods started to
become more widely used from the late 1970's in health services planning
(10). There are many variations in the calculations used, depending upon the
weights used (the value of years of life at different ages), the 'normal'
lifespan against which to compare premature death (fixed upper limit, or life
table expectations of life), and the 'discount rate' to apply to life years
(taking into consideration the life years that would have been lived in the
future). Discounting gives decreasing weights to the life years saved over
time, admitting that life-years in the future are valued less highly than at
present. The weighting of life at different ages has appealed particularly to
economists, who are, implicitly at least, interested in economic productivity
of individuals, which varies of course by age. Nevertheless, it might also be
argued that social roles, including ages of raising children, should be taken
into account when age-weighting (11).

This approach has been taken a step further, with the development of
indices such as "Quality Adjusted Life Years (lost)"(QALYs) or "Disability
Adjusted life years (lost)"(DALYs) (12-13). Essentially, ihese admit that,
between onset of a disease, and death or recovery, there is a spectrum of
morbidity, which can be quantified in terms of its duration and severity.
Three elements are needed in calculating these indices, therefore- the
incidence of the disease, its mean duration (or, equivalently, survival
probability), and a measure of life "quality" in between onset and end of
disease. Since the latter is highly subjective (and in any case, likely to vary
from time of diagnosis, or in different cultural settings), the values obtained
for DALYs and QUALYs are likely to be more dependant upon the
investigator and his assumptions, than the actual data (on incidence of, and
survival from cancer).

2. ESTIMATION

Over the last 12 years, a series of estimates of the global burden of cancer
have been published by the International Agency for Research on Cancer.
The methods have evolved and been refined, but basically they rely upon the
best available data on cancer incidence and/or mortality at country level, to
build up the global picture. The results are more or less accurate, for
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different countries, depending on the extent and accuracy of locally available
data. The most recent estimates are of incidence, mortality, and prevalence
data, for five broad age groups (0-14, 15-44, 45-54, 55-64 and 65 and over)
and sex for all countries of the world, for 24 different types of cancer (14).
These form the basis of much of the data presented in this chapter.

3. BURDEN 2000

Breast cancer is the second most frequent cancer in the world, and by far
the most common malignancy of women, with an estimated 1.05 million
cases in the year 2000 (22% of all new cancer cases in women). Incidence
rates are high in all of the 'developed' areas (except for Japan), with the
highest age-standardised incidence in the Netherlands (91.6 per 100,000)
and the United States (91.4) (Figure 1). High rates are also observed in the
south of South America, especially Uruguay and Argentina; in contrast, low
rates are found in most African and Asian populations, although they are
increasing, and in some Asian populations they are already the same as in
Southern Europe, and in some cases (e.g. the Philippines) even higher.

(r
J

Figure 1. Incidence of Breast cancer (age std. rate per 105).

Worldwide, the ratio of mortality to incidence is about 36%, which
implies that, broadly speaking, almost 2/3 of diagnosed breast cancer cases
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will survive. Survival in developed countries is, of course, much better than
this. In Europe, survival from breast cancer is 91% at one year and 65% at
five years (5). Stage of disease at diagnosis is the most important prognostic
variable. For the SEER registries in the U.S.A., five-year survival for
localized cases is 96.8%, while for cases with metastases it is only 20.6%
(4). Even in developing countries, the differences by stage at diagnosis are
very marked (6).

Because of this relatively favourable prognosis, breast cancer ranks much
lower as a cause of death from cancer than in terms of numbers of new
cases. Overall, it is numerically fifth in importance considering both sexes
together, but is the leading cause of cancer mortality in women, in whom the
370,000 annual deaths represent 13.9% of all cancer deaths. Another
consequence of the relatively good prognosis of breast cancer is that breast
cancer is the most prevalert cancer in the world today; there are an estimated
3.6 million women alive who have had breast cancer diagnosed within the
last five years (compared with just 1.4 million survivors - male or female -
from lung cancer).

A comparison between breast cancer, as a cause of mortality in women
aged 25-64, as compared with other cancers, and other causes of death, has
been taken (15). Loss of life in women in this age range is particularly
significant, as such women bear major family and economic responsibilities
(12); there are also practical considerations of deficiencies in the availability
and validity of mortality data in the elderly. For comparative purposes,
breast cancer mortality is compared with that from three other cancers:
cervix cancer (the major cancer of women in sub Saharan Africa, as in many
developing countries), stomach cancer (third in importance in women, in
terms of both incidence and mortality), and lung cancer (the most common
cancer worldwide, in both sexes combined, and the second most common
cause of death from cancer in women (16). Three other important causes of
mortality in women are also used for comparison: tuberculosis, which is
estimated to be the second most important cause of death worldwide in
women aged 15-59 and a major priority for preventive intervention by the
World Health Organization, maternal conditions, estimated to be the leading
cause of death in women aged 15-44 worldwide (17), and AIDS, which is
currently responsible for some 3 million deaths worldwide, with almost 80%
of the total estimated to occur in sub Saharan Africa (18). Numbers of deaths
were obtained from the WHO Mortality Database (19), or from the Global
Burden of Disease (GBD) study (17). For Africa and the Caribbean, cancer
deaths were estimated from the data in CLOBOCAN 2000 (16). For the
USA, the data were obtained from CDC/NCHS (20).

Table 1 shows the estimated number of deaths by cause in women aged
25-64, and the percentage that each disease contributes to total mortality,
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worldwide, and in 3 areas of interest to the study of women of African
descent: sub-Saharan Africa, the Caribbean, and the USA (including the US
black population). AIDS was the major cause of death in women in this age
range worldwide (12.4% deaths). Breast cancer is the most important cause
of death from cancer worldwide, (3.0% deaths), but cancer of the cervix is
quantitatively more important in sub-Saharan Africa and in the Caribbean.

Table 1. Number of deaths by cause (thousands) and percentage of total deaths among women
aged 25-64 years, in the year 2000.

Region Breast Cervical Lung Stomach Tuber- Maternal AIDS All
Country cancer cancer cancer cancer culosis conditions causes

Sub-
Saharan 12.1 19.0 1.3 5.2 62.0 128.4 688.0 1653.6
Africa (0.7%) (1.1%) (0.1%) (0.3%) (3.7%) (7.8%) (41.6%)

0.2 0.5 0.0 0.1 1.2 2.7 14.2 53.5Zimbabwe
(0.3%) (0.9%) (0.1%) (0.2%) (2.2%) (5.0%) (26.6%)

1.3 1.6 0.6 0.4 5.5 42.7Caribbean
(3.1%) (3.8%) (1.4%) (1.0%) (12.9%)

United 17.1 2.6 17.9 1.2 0.1 0.3 3.4 202.5
States (8.5%) (1.3%) (8.8%) (0.6%) (0.05%) (0.15%) (1.7%)

Black 0.3 0.5 2.3 0.3 0.04 0.1 2.3 41.8
women (7.2%) (1.3%) (5.5%) (0.8%) (0.1%) (0.3%) (5.5%)

All areas 211.1 151.6 94.9 778.7 322.8 345.0 879.9 7124.0
(3.0%) (2.1%) (1.3%) (1.1%) (4.5%) (4.8%) (12.4%)

Years of life lost were calculated, based on the expected life span at the
age of death given by a standard life table (the Coale and Demeny West
Level 26 (21) life table, with an expectation of life at birth of 82.5 years). An
age weighting was applied, to give greater weight to life-years lost in
younger women (the weight at 25 years of age was 1.88, relative to age 65
(12), and the YLL were discounted at 3% per year. Table 2 shows the
results, expressed as absolute numbers of (weighted) YLL by cause and
region/country and the percentage that each individual cause contributes to
the total YLL in the population. Breast cancer contributes about 3.8 million
YLLs among women between the ages of 25 and 64 worldwide, representing
around 2.7% of the YLL from all causes of disease.
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Table 2. Weighted years of life lost (thousands) and percentage of all causes among women

aged 25-64 in 2000.
Region Breast Cervical Lung Stomach Tuber- Maternal AIDS All
country cancer cancer cancer cancer culosis conditions Causes

Sub-
Saharan 222.2 337.8 22.3 89.4 1407.7 3275.7 17900.0 38500.0
Africa (0.6%) (0.9%) (0.1%) (0.2%) (3.7%) (8.5%) (46.5%)

3.2 8.5 0.8 1.4 28.3 68.6 374.7 1332.3
Zimbabwe (0.2%) (0.6%) (0.1%) (0.1%) (2.1%) (5.2%) (28.1%)

Caribbean 23.1 29.5 9.8 6.7 139.7 773.3
(3.0%) (3.8%) (1.3%) (0.9%) (18.1%)

United 281.7 48.5 255.1 20.1 1.9 8.6 77.8 3360.1
States (8.4%) (1.4%) (7.6%) (0.6%) (0.0%) (0.3%) (2.3%)

Black 52.5 10.1 34.2 5.0 0.8 2.9 53.0 734.8
women (7.1%) (1.4%) (4.7%) (0.7%) (0.1%) (0.4%) (7.2%)

All areas 3752.5 2708.6 1498.3 1290.7 6674.3 9411.0 22800.0 137000.0
(2.7%) (2.0%) (1.1%) (0.9%) (4.9%) (6.9%) (16.6%)

The results are summarized in Figure 2, which contrasts the cause-
specific total years of life lost in developing countries and developed
countries. Breast cancer is the most important cause of YLL in this age range
in developed countries, while in developing countries, the YLL is similar to
that from cervical cancer.
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Figure 2. Cause-specific total years of life lost among women aged 25-64 years for
developing and developed countries, in 2000.
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4. BREAST CANCER IN AFRICA

Table 3 shows age-standardized incidence rates from cancer registries in
Africa, with comparison data from Europe and North America. Table 4
shows incidence data from time periods in the 1960s and 1970s. The
estimated national incidence rates shown in Figure 1 are based on these data.
In total, there were an estimated 59 000 new cases in the year 2000,
comprising 18% of cancers in women, (compared with 67000 cases of cervix
cancer). This corresponds to an estimated 26,600 deaths (13.6% of cancer
deaths in African women) and 179000 survivors of breast cancer alive
within 5 years of diagnosis.

There is a fair amount of regional variation in incidence, however, and in
North Africa, breast cancer is considerably more common than cervical
cancer, accounting for 27% of cancers in women, compared with 15.7% in
sub-Saharan Africa. In sub-Saharan Africa, breast cancer is more common in
urban rather than rural settings (22). Current incidence rates are highest in
cities such as Abidjan (C6te d'lvoire) and Harare (Zimbabwe). It also seems
that incidence rates in the more recent registry series are higher than those
reported in the past.

Table 3. Incidence of breast cancer in Africa (Parkin et al, 2003).
AFRICANS Age std. Rate

NORTH (per 100,000)
Algeria:

Algiers (1993-96) 21.2
Setif (1990-95) 17.0
Oran (1996-98) 34.5

Tunisia, Sousse (1987-95) 22.7

WEST
Gambia (1997-98) 6.9
Guinea, Conarkry (1996-99) 15.5
Mali, Bamako (1988-97) 14.9
Niger, Niamey (1993-99) 24.6
Nigeria, lbadan (1998-99) 25.2

CENTRAL
Congo, Brazzaville (1996-99) 22.3
EAST
Kenya, Eldoret (1998-2000) 13.7

Malawi, Blantyre (2000-01) 11.4
Uganda, Kyadondo (1993-97) 21.0

SOUTH
South Africa (White) (1989-92)* 62.9
South Africa (Black) (1988-95)* 13.5
South Africa, Transekei (1996-98) 6.5
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AFRICANS Age std. Rate
NORTH (per 100,000)
Algeria:

Algiers (1993-96) 21.2
Setif (1990-95) 17.0
Oran (1996-98) 34.5

Tunisia, Sousse (1987-95) 22.7

Swaziland (1996-99) 12.0
Zimbabwe, Harare, Black (1994-97) 20.3
Zimbabwe, Harare, (1990-97) 121.2
European
EUROPE/JUS
SEER (white) (1993-97) 92.4
SEER (black) (1993-97) 83.4
England and Wales (1993-97) 75.6
French cancer regs. (8) (1993-97) 81.1

The incidence in white women living in Africa is much higher than in
black Africans. This is clear in the old data in Table 4. Recent data (1993-
95) from the National Cancer Registry of South Africa (23) indicate age-
standardized rates of 70.2 per 100 000 in white females, and 11.3 per 10' in
blacks (although some of this variation may represent differences in rates of
treatment or biopsy, since the data are based on histologically diagnosed
cases only). In Harare, Zimbabwe, in 1990-92, age-standardized incidence
was 127.7 per 100 000 in white females and 20.4 per 100 000 in blacks.

Table 4. Incidence of breast cancer in Africa, 1950's-1970's.
REGISTRY PERIOD ASR (Per 100,000) SOURCE
Senegal, Dakar 1969-74 4
Mozambique, Lour. Mar. 1956-1960 3.2 1
Nigeria, Ibadan 1960-1969 15.3 2
SA, Cape Prov. : Bantu 1956-1959 13.6 1
SA, Cape prov. : Coloured 1956-1959 25.9 1
SA, CAPE Prov. : White 1956-1959 57.4 1
SA, Johannesburg, Bantu 1953-1955 15.3 1
SA, Natal Prov. : African 1964-1966 11.9 2
SA, Natal Prov. : Indian 1964-1966 19.9 2
Uganda, Kyandondo 1954-1960 9.7 1
Uganda, Kyandondo 1960-1971 10.8 5
Zlimbabwe, Bulawayo 1963-1972 13.4 6

1: C15 vol I
2: C15 vol II
3: C15 vol III
4: CI5 vol IV
5: Wabinga et al, 2000
6: Skinner et al,1993
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The risk of breast cancer increases with age, but the rate of increase
slows down after the menopause. In low -incidence countries, the slope of the
age-incidence curve after the menopause may be very flat, or even negative.
Almost certainly, this reflects increasing risks in successive generations of
women, rather than a true decline in risk with age (24). The young age
structure of African populations, coupled with this rather flat age-incidence
curve, means that the average age at diagnosis of cases in Africa is lower
than in European and American populations. This is often remarked upon in
clinical series from Africa (25-27), but it has no etiological or prognostic
significance.

Figure 3 shows age-specific incidence rates from four African registries,
two in North Africa (Oran, Algeria; North Tunisia), and two in sub Saharan
Africa (Kampala, Uganda; Harare, Zimbabwe), in comparison with the black
population covered by the SEER program of the United States.

Migrant studies suggest that migrants from north and east Africa to
France retain their relatively low breast cancer mortality rates on migration
to France (28-29). However, African migrants to England and Wales do not
have a significantly low mortality (30).

-1- Algeria, Oran (1996-
1998) 100

-. -I Tunisia, North, Tunis
(1994)

10 SUganda, 
Kyadondo 10

County (1993-1997)

- 0- Zimbabwe, Harare:
African (1990-1997) 1

Ar

- A USA, SEER: Black
(1993-1997)

0.1
15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65+

Figure 3. Breast cancer in Africa, and in black females in the United States.

Stage at presentation of tumours in African women is generally very
advanced (31-32). Until recently, there have been no-population-based data
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on cancer survival in Africa, the only descriptions coming from case series
amassed by different clinicians. However, follow up of unselected patients
diagnosed in 1993-1997 among the population of Harare by the Zimbabwe
Cancer registry has now been completed. The study shows that relative
survival of breast cancer among black (African) women was 32.6% at 5
years, compared with 58.2% among white women in the same city (33).

5. UNITED STATES

Breast cancer was the most common cancer of women in the USA in
2001, responsible for 192,200 new cases, 31% of cancers in women. It was
the second leading cause of death from cancer (after lung cancer), with
40,200 deaths (15% of all cancer deaths in women) (34). The black (African
American) population comprises about 13% of the total in the US. The
estimated number of new breast cancer cases in 2001 (19,300) is a little over
10% of all breast cancer cases, and comprises 31% of new cancers among
black females. The number of deaths was estimated to be 5,800, some 19%
of all cancer deaths (35).

There are extensive data comparing breast cancer incidence, mortality
and survival by race. These consistently show the black women have lower
overall incidence rates compared with white women, but are diagnosed with
later stage disease, have shorter survival, and have the highest rate of breast
cancer mortality of all racial-ethnic groups in the USA (36). In 1993-1997,
the age standardized incidence (world standard) of breast cancer in women
in the populations registered in the eleven cancer registries of the US SEER
program were 92.1 per 10' for whites and 83.1 per 10 for blacks; mortality
rates were 19.5 per 105 for whites and 27.2 per 10' for blacks (37). Figure 4
shows the age specific incidence rates. Incidence in black females is slightly
higher (about %) than in whites before age 50, after which the rates in white
women are substantially higher.
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Figure 4. Age Specific Incidents of breast cancer by race, USA (SEER) 1993-1997 (37).

Table 5 shows stage distribution and survival of breast cancer cases in
the SEER registries in 1992-1997. They show that survival among black
females is poorer than that in whites, even within the same categories of
stage. Differences in the biology of breast carcinomas between black and
white women have been sought to explain these observations. Few
comparative studies have adjusted for important confounding variables such
as age, stage, treatment, and social status, and when these are taken into
account, there is little or no evidence for differences in histopathological
type (38). In a careful review of 963 tumours, adjusting for such factors (39)
found that cancers from black patients had a higher grade of nuclear atypia
and a higher mitotic activity.

Table 5. Distribution and 5-year relative survival with invasive breast cancer by race/ethnicity
and stage at diagnosis: SEER Program, 1992-1997 (40).

Stage at Black White

diagnosis % cases Survival % cases survival

Stage 1 29 96 43 100

Stage II 36 76 32 85

Stage III 10 37 6 58

Stage IV 7 13 4 17
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6. CARIBBEAN

The population of the Caribbean region was estimated to be about 38
million in 2000 (UN, 2002), of which 71% lived in the two large islands of
Cuba (11 million) and Hispaniola (Haiti and Dominican Republic, 8 million
each). The peoples of the region have a large component of African ancestry.
While the populations of the smaller islands, and of Haiti are predominantly
African-derived, the populations of Cuba and Dominican Republic are
mainly mixed race (mulatto) with 11% described as "black".

There were an estimated 6200 new cases of breast cancer in the region in
2000 (18.7% of all cancers in women) and 2300 deaths (13% cancer deaths).
This is slightly fewer than for cancer of the cervix (6700 new cases, 3100
deaths). Breast cancer is, however, the most prevalent form of cancer in the
region, with 18200 survivors within 5 years of diagnosis.

Figure 5 shows rates of incidence and mortality in some Caribbean
populations, in comparison with the USA (white and black populations).
Mortality rates in the island countries (Barbados, Bahamas, Trinidad &
Tobago) are not much inferior to those in the black population of the USA.
However, incidence rates are rather lower (some 60-70% of the US rates).
The higher ratios of mortality to incidence imply poorer survival in the
Caribbean countries, and cases series suggest that stage at diagnosis is
relatively late in many cases (41, 42). Incidence in Cuba is rather lower than
in the other countries (Figure 5); (43) observed that mortality rates from
breast cancer among Cuban-born women in the USA were intermediate
between the lower rates in Cuba and the higher rates among U.S. whites.
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Figure 5. Rates of Incidence and Mortality.

7. BRAZIL

Bouchardy et al (44) presented data from the Sao Paolo cancer registry
from the years 1969-1974. Because accurate population denominators were
not available by ethnic group, comparison of risk was done by calculating
odds ratios for specific cancers, compared to all others. For breast cancer,
the risk in blacks was 0.8 (95% c.i. U•7-0.9), and in mulattos 0.6 (95% c.i.
0.5-0.7), relative to whites.

8. THE FUTURE

Planning and evaluation of cancer control activities (prevention, early
detection, treatment, rehabilitation and palliative care) requires knowledge of
the current pattern of occurrence, and an estimate of the likely evolution of
the cancer burden in the future. Projections of future cancer burden generally
rely upon assumptions concerning the continuation of trends of incidence
and mortality observed in the past. Recent methodological advances in
forecasting allowed the use of Bayesian approaches to specify smooth
variation in cancer rates and to give more weight to recent, rather than
distant, changes (45), to select appropriate models on the basis of recent
trends (as well as through the usual goodness-of-fit tests) and provide
sensible confidence intervals for the prediction (46-47). However,
sophisticated projection methods cannot be used for most of the populations
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considered in this chapter, since detailed information on the evolution of past
trends in age-specific incidence and mortality is not available. In any case,
projections based on historic patterns are not always a sound basis for future
predictions. There can be quite abrupt changes in trends in incidence and/or
mortality, for example, following the introduction of screening, or improved
forms of treatment. Both of these have profoundly affected time trends for
cancers of the breast in many western countries, and it is not easy to foresee
what further changes of this type will occur in the next decade, let alone in
the next 50 years. Therefore, in this section, the emphasis is upon the impact
that estimated population growth and ageing will have on the burden of
breast cancer in the next few decades. Then, after a brief review of time
trends in breast cancer incidence and mortality, the effect that these may
have on the demographically driven changes. The population projections
have been taken from the United Nations publication, "World Population
Prospects" (48), using figures based on the "medium-fertility variant".
"Older" and "elderly" persons are used as synonyms for those persons aged
65 or over.

The major characteristics of the evolution of the world population in the
next 50 years are the consequences of a projected gradual decline in fertility,
and increase in life expectancy. These imply that, although the world
population will continue to grow (from 6 billion in 2000 to 8.9 billion in
2050), the rate of increase will slow, and there will be a progressive ageing,
with the numbers of elderly people increasing from 7% of the world
population in 2000 to over 16% by 2050. This slowing of population growth
will occur in both developing and developed areas, though amongst the least
developed areas, the demographic transition is some 20 to 25 years behind
other developing regions. By 2050, 56 countries (including all European
countries, Japan and China) are projected to have a negative growth rate.
The total population of the developed countries will peak around 2020 and
then decline - by 2050 the overall population should be some 2% less than
the 2000 estimate. This contrasts with less developed countries - a 63%
increase in the overall population is expected between 2000 and 2050. The
expansion is particularly evident in Africa - the population is forecast to
double by 2030- its current 13% share of the world population is set to rise
to one fifth of the global population by 2050. Conversely, the world
population share of Northern America is projected to decline from 5.2% to
4.7% during this period.

Figure 6 shows the number of new breast cancer cases and Figure 7 the
number of deaths from breast cancer if four regions, that are projected to
occur at three future periods in the next half century. The projected numbers
of cases and deaths, by age group, for the World, Developing and Developed
areas are shown in Table 6.
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Figure 6. Projections of breast cancer incidence (thousands) in four regions, 2000-2050.
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Brazil 11 15 20 23

U.S.A. 46 54 64 82

Figure 7. Projections of breast cancer deaths (thousands) in four regions, 2000-2050.
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Table 6. Age-specific number of breast cancer cases and deaths (x 100,000) in the World,
developed countries and developing countries.

More Developed Less Developed

World Regions Regions

Year 044 45-64 65+ all 0-44 45-64 65+ all 0-44 45-64 65+ all
ages ages ages

Cases 2000 2 4.7 3.4 10.1 0.8 2.6 2.4 5.8 1.3 2.1 0.9 4.3

2010 2.2 6 3.9 12.1 0.7 3 2.7 6.4 1.5 2.9 1.2 5.6

2020 2.3 7 5 14.3 0.7 3.1 3.2 7 1.6 3.8 1.8 7.2

2050 2.3 8.6 8.8 19.7 0.6 2.7 4.3 7.6 1.7 5.9 4.5 12.1

Deaths 2000 0.6 1.6 1.5 3.7 0.2 0.7 1.1 2 0.5 0.9 0.4 1.8

2010 0.7 2.1 1.7 4.5 0.1 0.9 1.2 2.2 0.6 1.3 0.6 2.5

2020 0.8 2.6 2.2 5.6 0.1 0.9 1.4 2.4 0.6 1.7 0.8 3.1

2050 0.8 3.4 3.9 8.1 0.1 0.8 1.8 2.7 0.7 2.7 2.1 5.5

Breast cancer is projected to remain the most common cancer in women
in the next half century. Changes in global population structure suggest that
the one million cases estimated worldwide in 2000 will rise to over 1.4
million cases in 2020, and by 2050, the number of new cases is projected to
reach nearly two million. Mortality, though considerably lower than
incidence, will reach 0.8 million by 2050. In 2000 there were more breast
cancer cases (57%) and deaths (54%) occurring in developed than in less-
developed countries. As noted above, the biggest changes in the demography
of the world in the next 50 years will take place in developing areas. As a
result, more and more of the relative future cancer burden will be in these
regions - the number of cases in developing countries will almost triple
between 2000 and 2050, compared with an estimated 30% increase in
developed regions. There is a similar dramatic projected increase in the
numbers of deaths from breast cancer. As seen in Figure 7, the numbers of
deaths from breast cancer would be almost the same in sub-Saharan Africa
(77,000) as in the USA (82,000).

In most populations, incidence of breast cancer is increasing, and, if this
trend continues, the burden of this disease will be very much greater than
projections based on demographic change alone imply.

In developed countries, incidence of breast cancer is, in general, still
increasing at all ages, although there are some exceptions. In the USA,
incidence increased by 29% in whites and 39% in blacks in the 25-year
period 1973-1997, with rather faster rates of increase in pre-menopausal
women. However, trends in mortality from breast cancer are less
straightforward, and in many countries there is evidence for a decline in
death rates in recent years. This was first remarked upon in the U.S.A. (49),
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where national mortality data show a decline in overall rates in white
women, of 15% between 1969 and 1997, while the rates for black females
increased by 22% (40).

In almost all developing countries with relatively low rates of incidence
of breast cancer, the risk appears to be increasing (50). There are very few
data from Africa. As can been seen from Tables 3 and 4, rates seem to be
rather higher in more recent data than in older series. In Ibadan, Nigeria,
incidence in 1998-99 was 24.7 per 100000, compared with 13.7 per
100 000 in 1960-69. In Kampala, Uganda, there has been a significant
increase in incidence since the 1960s (Figure 8), (51). Mortality rates in
Mauritius have also been increasing since the 1960s.

25
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i
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Figure 8. UGANDA, Kampala. Trends in breast cancer incidence (ASR per 105) (51).

Some of these changes may be related to declining fertility, as well as to
better nutrition and greater body size; quite possibly both will continue into
the future, though the potential for further change is clearly greatest in the
developing world. As far as mortality rates are concerned, it is likely that
any increases will be less than for incidence, as the improvements in survival
(due to earlier diagnosis and better treatment), observed in the USA and
U.K., become more widespread.
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1. EPIDEMIOLOGY

In 2003, an estimated 20,000 new cases of breast cancer were diagnosed
among black women in the United States, making it the most common
malignancy in this population (1). The rates of breast cancer incidence in
Caucasian women and African American women are 113.2 and 99.3 cases
per 100,000, respectively (1). In West Africa, the founder population of most
African Americans, breast cancer has been considered to be a rare virulent
disease of young women. According to the International Agency of Research
on Cancer, breast cancer incidence in seven African countries has doubled,
going from an average of 15.3 cases per 100,000 in 1976 to 33.6 per 100,000
in 1998 (2) (also see the contribution of Max Parkin in this book). This
could be due to an actual increase in incidence or may be the result of
improved reporting of cases. Unfortunately, the large numbers of resource
poor nations in Africa make it extremely difficult to have accurate estimates
of the number of breast cancer cases diagnosed in those countries.
Nevertheless, the incidence of cancer, in general, appears to have increased
in Africa and may likely be related to the changes in social conditions, life-
style, and emergence of the AIDS epidemic (3). Although the AIDS
epidemic has resulted in a striking increase in the incidence of Kaposi's
sarcoma (now the most common cancer in Africa), there has not been an
increase in incidence of AIDS-associated breast cancer (4,5).
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Cancer of the cervix remains the most common female cancer in sub-
Saharan Africa (see the contribution of Max Parkin in this book), where the
most common cancers are those thought to have infectious etiologies (6).
Nonetheless, breast cancer is emerging as the most common cancer among
women in some regions of Africa, such as Nigeria and the Ivory Coast (7,8).
In North Africa, nasopharyngeal and bladder cancers appear to be more
prominent but breast cancer still accounts for about 33% of cancers in
Egyptian women according to some reports (9, 10).

Cancer patterns in women of European descent living in Africa resemble
those of the Caucasian populations of Europe and North America (4). The
African Diaspora consists of populations that share a common genetic
background, yet reside in widely varying social settings. Heritable aspects of
breast cancer should be detectable in cross-cultural comparisons of Blacks in
Africa, the Caribbean and North America. Potential protective factors in the
environment could be identified because of the sharp contrasts in
environmental exposure. However, such comparisons are extremely complex,
and there have been limited resources to develop an infrastructure that can
support unified assessment of the contribution of environmental and genetic
factors to the incidence and clinical outcomes of breast cancer among blacks of
African descent.

2. GENETICS

There is paucity of data on genetics of breast cancer in Africa but the fact
that black women of African descent develop breast cancer at a younger age
than white women suggest that risk factors for early onset breast cancer may
be more common in black women as a whole. A number of breast cancer
predisposition genes such as TP53, PTEN, have been identified but the two
most clinically relevant ones appear to be BRCAI and BRCA2 genes.
According to the Breast Cancer Linkage Consortium (1997) (11), the
phenotype of breast cancers in women carrying BRCAI mutations differs
from that of women carrying BRCA2 mutations and sporadic cases. Breast
cancer that arises in the setting of a BRCAI mutation tends to be of higher
grade, have a higher proportion classified as having atypical medullary
features and a lower proportion with tubular differentiation, all of which are
poor prognostic features. Multiple regression analyses of the pathological
features of BRCA1-associated breast cancers further indicate that the main
features which reflect poor outcome are higher mitotic rate, continuous
pushing edges and lymphocytic infiltration. (Breast Cancer Linkage
Consortium, 1997) (11). BRCA2 associated tumors are more similar to
sporadic breast tumors in that they are usually of intermediate grade, are
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frequently hormone receptor positive, and occur at later ages than BRCAJ-
associated tumors.

Hedenfalk and colleagues used DNA micro-array technology to
determine gene-expression profiles for BRCA1 and BRCA2 associated breast
cancers (12). They found differential clustering of genes expressed by breast
cancers that occur in the setting of germline BRCA 1 and BRCA2 mutations.
These observations suggest that breast cancers due to BRCAI mutations have
a different natural history than those that occur sporadically or those that are
due to BRCA2 mutations.

3. PARALLELS BETWEEN BRCA-ASSOCIATED
BREAST CANCERS (BABC) AND BREAST
CANCERS IN BLACK WOMEN

In contrast to sporadic tumors, breast cancers associated with germ line
mutations in BRCAI or BRCA2 have features that are similar to those
observed in a significant proportion of early onset breast cancer that
develops among black women. These features include:

1. An earlier mean age at onset (30-49 years)
2. Aggressive features such as poor differentiation, high tumor grade,

aneuploidy, high S-phase fraction, hormone-receptor negativity, and
high frequency of p53 mutations

3. Higher than expected rates of medullary or atypical medullary
carcinoma

Because of the strong association between age of onset and genetic
susceptibility, a significant proportion of breast cancer cases in women of
African descent might be suspected to be attributable to inherited mutations
in 'breast cancer susceptibility genes such as BRCAIor BRCA2 genes but
there are very few studies that have evaluated this possibility.

3.1 BRCA1 Mutations in African-Americans

To date, 1947 distinct variants of BRCAI and 2253 variants of BRCA2
have been found across all population groups, of which 710 (36.5%) of the
BRCAI and 872 (38.7%) of the BRCA2 variants have been identified as
deleterious (Breast Cancer Information Core Database) (13). Of these
pathogenic variants, only 24 BRCA 1 and 18 BRCA2 mutations are reported
to be-among populations of African descent.

BRCAI and BRCA2 mutations in high-risk African-American families
appear at a lower frequency than in their Caucasians counterparts but
African Americans have a higher frequency of Unclassified Variants. It is
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also clear that Africans and African Americans exhibit a unique spectrum of
deleterious BRCA 1 and BRCA2 mutations and variations in comparison to
other ethnic groups (14) as shown in Tables la and lb. Of the 24 distinct
BRCAI pathogenic mutations detected in African Americans or Africans, six
(25%) have been detected in more than one family of African ancestry.
However, only two mutations (M1775R and 943ins10) have been observed
in more than two unrelated families. These mutations are classified as
founder mutations among African-Americans on the basis of a shared
haplotype in the genomic region containing the gene (15).

Pathogenic BRCAI mutations (missense mutations Ml775R, C64G),
which segregate with breast cancer in large African-American families, were
first described in 1994 (16,17). Subsequently, multiple groups reported
BRCAI frame shift mutations. In Florida, Arena and colleagues (18)
identified 3 frame-shift mutations in African-American families with a
strong family history of breast cancers. These included a 10 base pair (bp)
duplication (943ins10) which was later also detected by Stoppa-Lyonnet et
al. (19) in one family who immigrated from the Ivory Coast

A number of studies have evaluated population based African American
breast cancer cases as well as families. The findings are summarized in
Table I and 2.

Table la. BRCAI Mutations in African-American Breast Cancer Patients.
BRCA I mutations *No. Af ances fam No. non-Af ances fam

155del4 0
943ins10 7 2
1625de15 1 0
1832de15 2 0
E673X 1 0
2418de1A 2 0
3331 insG 1 0
3450de14 1 9
3875deIGTCT 1 35
3883insA 1 0
3888delGA 1 0
K1290X I I
4160delAG 1 0
Y1463X 1 2
4730insG 1 0
4794insA 1 0
5296de14 2 9
Disease associated missense mutations
C61G 2 65
C64G 1 2
W1718C I I
M 1775R 5 7
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BRCAI mutations No. Af ances fam No. non-Af ances fam
Splicing mutations
IVS4>IG/T 1 9
IVSI3 > IG/A 1 0
IVS22 > 5G/T 1 0
Unclassified variants and polymorphisms
K38K (G233A), S186Y, M2971, R315G, K355R, Q356R (Al 186G), 1379M, A521T,
S616delS, N723D, L771L (T2430C), K820E, P871L (C273 IT), P938P (A2933G), E1038G,
S1040N, S1140G (A3537G), KI183R (A3667G), Q1200H, L1260L (T4932C), S1297F
(C4009T), L1564P, L1605L (T4932C), Q1785H, E1794D, IVSI > 1OT/C, IVS8 > 58delT,
IVS12 > 12delGT, IVS16 > ? 68G/A, IVSI8 > ? A/G P 34, IVSI9 > 85delT, IVS20 >
59ins 12, IVS22 > 7 T/C, IVS22 > 8 T/A, IVS22 > 8 T/C,
IVS22 > 67 T/C, IVS22 > 78 C/A, IVS23 > IOC/A, C5817G (3>UTR).

*Af African
Anc Ancestry
Farn Family

Table lb. BRCAI Mutations in African Breast Cancer Patients.
BRCAI mutations No. Afances Cam No. non-Af ances Cam
Protein-truncating innttations
943ins10 1 2
1742insG 1 0
Q1090X 1 0
Unclassified variants and po4ymorphismns

1379M 1 4
K820E 1 13
KI183R (A3667G) 1 186
*Af African
Anc Ancestry
Fain Family

Table 2a. BRCA2 Mutations in African-American Breast Cancer Patients.
BRCA2 No. Af ances fam No. non-Af ances fam

1536de14 1 0
1882 del T 1 2

1991deIATAA 1 0
1993delAA 1 0
2001delTTAT 1 0
2816insA 2 5
4075deIGT 1 16
4088delA I I
6696delTC 1 2
Q2342X N 1 0
7436del4 1 0
7795delCT 2 0
7907deITT 1 0
8643 delAT 1 0
948linsA 2 2
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BRCA2 No. Af ances Camr No. non-AC ances Cam
R3128X 1 7
Splicing mutations
IVSI13 >2A/G 1 0
Unclassified variants and polymorphisms
P46S, P59A, NIO08H, Q147H, A248T, N289H, Q713L, L929S, S9761, N9871, N991 D,
S I172L, C1290Y, Q I396R, T I414M, D1420Y, DI78 1G, N I880K, N1880R, TI9801,
H2074N, 1-21 16R, K2339N, Q2384K, H2440R, A2466V, S2835P, 12944F, S3020C,
M3118T, G3212R, V32441, T33571, 13412V, IVS6>19 C >T, IVS26 > 10T >G, IVS26 >
106 delT.

*Af African
Anc Ancestry
Fain Family

Table 2h. BRCA2 Mutations in African Breast Cancer Patients.

BRCA2 No. AC ances Camn No. non-AC ances Cam
Protein -truncating mutations
3034de14 (3036de14) 1 35
Uniclassifled variants and polynhorphisnis
A248T, N289H, L929S, N987 1, N991ID, T1I414M, N1I880K, N1I880R, Q2348K, A2466V,
12944F, G3212R, IVS6>19 C >T, IVS I I>73 T>A,IVS 18 >109 G>A,IVS20 >36 C>
G, IVS24 >T, IVS26 > 106 delT

Table 3. Examples of BRCA I and BRCA2 founder mutations.
Population Mutation Reference
Ashkenazi Jews BRCA I I 85delAG Neuhausen et all 1996 (25),

BRCA I 5382insC Struewing et al. 1995 (3 7)
BRCA26174defT Tonin et al. 1995 (38)

Belgians BRCAI IVS5 +3A>G Clacs et al. 1999 (39)
Dutch BRCAI 28O4delAA Petrij-Bosch et al. 1997 (40)

BRCAI IVS 21-36de15 10
BRCAI IVS 12-1643
del3835
BRCA2 5573 insA

Finnish BRCAI 3745delT Huusko et al. 1998 (41)
BRCAI IVS 11-2 A>G
BRCA2 999del5
BRCA2 IVS23-2A>G

Swedes BRCAI Q563X Johiannsson et al. 1996 (42)
BRCAI 3 166ins5
BRCA1 1201 delI I
BRCAI 2594delC
BRCA2 4486del0

Norwegians BRCAI 1675delA Dorum et al. 1999 (43)
BRCAI I l35insA

Icelanders BRCA2 999de15 Thorlacius et al. 1996 (44)
Germans BRCAI 5382insC Backe et al. 1999 (45)
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Population Mutation Reference
BRCAI C61G

Russians BRCAI 5382insC Gayther et al. 1997 (46)
BRCAI 4153delA

Latvians BRCAI C61G Csokay et al. 1999 (47)
BRCAI 5382insC
BRCAI 4153delA

French-Canadians BRCAI R1443X Tonin et al. 1999 (48)

3.2 BRCA2 mutations in African-American

Eighteen distinct pathogenic BRCA2 mutations have been detected in
families of African ancestry, of which 56% (10 of 18) are novel and
probably unique to this group (13,14). Seventeen percent (3 of 18) of the
pathogenic mutations have been detected in more than one African-
American or African family. No BRCA2 mutations were carried by more
than two families of African ancestry (14). Tables 2a and 2b show the
BRCA1 in breast cancers of African-American and African women,
respectively.

A recurrent BRCA2 frame shift mutation, 2816insA, has been identified
in African American families with breast and ovarian cancers and male
breast cancer (20,21). Ganguly et al. (22) later reported three disease-related
BRCA2 mutations (7436de14, 7907delTT, IVS13 - 2A/G) among 10 African-
American patients with a family history of breast cancer (22). Additional
pathogenic BRCA2 mutations were described by Kanaan et al. and
Whitfield-Broome et al. (1882 del T, 1991delATAA, 1993delAA,
2001deITTAT, 2816insA, 4075delGT, 4088delA, 8643 delAT) (20,23).
Distinct disease-related BRCA2 mutations in African Americans have also
been reported by Myriad (13). These include 948 1insA, 9481 insA, and
Q2342X. (Table 2a).

3.3 Polymorphisms/Sequence Variations

In addition to the deleterious mutations observed in BRCAI and BRCA2,
there are several common polymorphisms in the BRCA1/2 genes that
generate amino acid substitutions (Tables la, lb, 2a and 2b). A higher
frequency of these variations/polymorphisms occurs in African Americans
as compared to Caucasians (14). Dunning and colleagues (24) first raised
the question of whether these common polymorphisms could be related to
increased risk of developing breast or ovarian cancer. They concluded that
the most common polymorphisms of the BRCA1 gene do not make a
significant contribution to breast or ovarian cancer risk and one such
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polymorphism, Q356R, may actually be protective as it is more frequently
found in unaffected controls (p=0.01). The fact that sequence variants of
unknown significance are more likely to be found among African Americans
underscores the need for more studies clarifying the functional significance
of such variants.

3.4 BRCA1 and BRCA2 Mutations among Africans

The entire coding regions and the intron/exon boundaries of BRCA1 and
BRCA2 have been evaluated in 70 African breast cancer patients younger
than 40 years of age and diagnosed at the University of Ibadan College of
Medicine, Nigeria, with no selection for a family history of breast cancer
(14). Two BRCA1 truncating mutations and one BRCA2 truncating mutation
have been identified (Tables lb, 2b). The protein truncating BRCA I
mutations, Q1090X and 1742insG, are unique to this cohort. The BRCA1
amino acid substitutions, however, have all been described in other
populations. For example, E1038G and KI 183R have both previously been
described as benign polymorphisms and 1379M and K820E have both been
described as unclassified variants (BIC). The BRCA2 truncating mutation,
3034de14, has been described as a mutational hotspot and the BRCA2
missense variation, NI880R, appears to be unique to the African cohort.
Others like the BRCA2 alleles, G3212R, A248T, N9871, and L929S, have all
been previously reported and are unclassified variants (13).

4. FOUNDER MUTATIONS AMONG FAMILIES OF

AFRICAN ANCESTRY

When the same mutation is found in multiple unrelated families, this may
be due to common ancestry from a small isolated group of founders or to an
independent mutational event. A common haplotype among unrelated
families around the gene of interest is evidence of a founder effect. The
length of the haplotype is inversesy related to the age of the mutation. The
BRCAI 943ins10 mutation was associated with a single haplotype in five
families from the Ivory Coast, Washington DC, Florida, South Carolina, and
the Bahamas (15,19). The length of the common haplotype is about the same
as the length of the Ashkenazi Jewish founder mutation, 185delAG, which
has been estimated to be 760 years old (25). Therefore, the BRCAI 943ins10
mutation represents an ancient founder mutation of West African origin. A
common haplotype was reported for two African-American families with the
BRCAI 5296de14 mutation and for two African-American families with the
BRCA1 1832de15 mutation, but more families with the same haplotypes are
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needed to determine if they represent founder mutations unique to African
Americans (14).

Overall, the frequency of BRCA1 and BRCA2 germ-line deleterious
mutations in selected at-risk families is quite low, suggesting the presence of
yet unidentified genes or unidentified mechanisms for inactivating BRCAI
and BRCA2 that contribute to breast and/or ovarian cancer risk. Other
molecular markers that have been evaluated in association with breast
cancers in black women include: p53 tumor suppressor gene mutations, Her-
2/neu gene amplifications, estrogen and progesterone receptor up-regulation,
and UGTIAI gene polymorphisms.

4.1 TP53

The tumor suppressor gene TP53 is a transcription factor that is
implicated in the regulation of several biological pathways, such as cell
growth, gene transcription, apoptosis, senescence and genomic stability (26).
TP53 mutations have been associated with tumor igenesis in many different
types of human cancers. Of the observed TP53 mutations, 80-90% involve
exons 5 to 8, spanning the conserved region of the protein (domains II to V).
In breast cancer, the reported frequency of TP53 mutations varies
considerably, ranging from 12 to 60% (27). In a comparative assessment of
TP53 mutations in breast cancers of the White- and African Brazilians, a
relatively high frequency of TP53 mutations was found in blacks (32.7%) as
compared to whites (13.6%, p=0.01) (28). African-Brazilian women have a
large proportion of mutations in exon 5 (29.4%) and exon 7 (41.2%),
whereas white women have more mutations in exon 7 (27.3%) and exon 8
(39.4%). A:T-->G:C transitions and G:C->C:G transversions were more
common in African-Brazilians as compared to white women (27.3% vs.
9.5% and 27.3% vs. 4.8%, respectively). Whites were found to have a higher
frequency of G:C -->T:A transversion than their black counterparts (23.8%
vs. 9%). There was a prevalence of G:C--A:T nucleotide transitions in both
groups. Seventy-two percent of these transitions occurred at CpG
dinucleotide sites. Transversions A:T-->C:G and A:T-->T:A were found only
in the white population. The frequency of the neutral polymorphism at
codon 213 of the TP53 gene was 10.5% among whites and 3.8% among
blacks. Similar findings were observed in studies involving African-
Americans in North America (29,30). It is generally believed that TP53
mutations occur more frequently in tumors with more aggressive features, so
this difference may in part explain the difference in the prevalence of TP53
mutations in both groups. The excess of A:T--G:C in black populations
might result from an increased exposure to exogenous or endogenous nitric
oxide and/or defective repair of deaminated adducts induced by nitric oxide.
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Differences in inherited characteristics of the population, such as
polymorphisms for enzymes involved in the activation and detoxification of
carcinogens, might also contribute to differences in the TP53 mutation
spectrum between black and white populations.

4.2 ATM

The ATM gene, located on chromosome 11q22-23, is 157 kb in length
and contains 66 coding exons. The ATM protein is approximately 370 kDa
in size and is involved in cell cycle regulation and genomic stability. ATM
germ line mutations result in the ataxia telangiectasia (AT) syndrome, an
autosomal recessive disorder characterized by progressive cerebellar
degeneration, immuno-deficiency, oculo-cutaneous telangiectasia, and
increased sensitivity to ionizing radiation (31). Of the 149 DNA sequence
alterations of the A TM gene identified in breast cancers of African
Americans, four represent non-conservative missense mutations and are
predicted to cause the substitution of one amino acid by another with a
dissimilar side chain that could affect the function of the ATM protein (31).
That is, the 2119C--T would substitute a hydrophobic amino acid for a
polar amino acid, the 4400A->G would result in the substitution of a neutral
for an acidic amino acid; the 4138C--T results in a neutral amino acid being
substituted for a basic one, and the 2362A-+C would switch a basic for a
neutral amino acid.

4.3 UGT1A1

UGT1AI is one of the major enzymes involved in estradiol
glucuronization and also constitutes a major detoxification pathway for toxic
or carcinogenic compounds. Unlike mutation in high penetrance genes such
as BRCA1 and BRCA2, genetic variations in UGT1AI are quite common
among the general population. Because UGTIA1 variations are much more
common than BRCA1/2 mutations, they could potentially contribute to a
larger number of breast cancer cases, given the frequency at which they
occur in the general population. Populations of African origin harbor four
different alleles of UGT1A 1, characterized by a variation in the number of
TA repeats h the TATA box region. Non-African populations appear to
have only two different alleles.

Increasing the number of repeats in the promoter region leads to a
decrease in the rate of transcription of the UGT1A I gene. Lower expression
of UGTJAJ might lead to an increase in the level of estradiol and expose
cells to a higher local concentration of active hormone and therefore have
considerable impact on tumor initiation and growth.
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Studies to assess the association between sin gle nucleotide
polymorphisms and a number of the genes in the UGTIA cluster and UGTIA
polymorphisms as a potential modifier of BRCA1 or BRCA2 cancer risk are
ongoing (32,33)

5. GENETIC COUNSELING

There is a great need to intensify efforts to integrate genetic counseling
and testing into the clinical care of young African women already affected
by cancer. Such an approach will serve not only to identify deleterious
mutations in index breast and ovarian cancer cases, but to also provide the
link to other at-risk family members and help develop better strategies to
reduce their risk of dying of breast and/or ovarian cancer. An intensive
outreach program focused on cancer control through genetic testing could
improve awareness in the African-American community, and further
research is needed to explore the mechanisms needed to increasethe cultural
sensitivity of education and counseling protocols (34).

Compared to Caucasian women, African-American women appear to
have less knowledge but more positive attitudes about the benefits of genetic
testing. Ethnic differences in knowledge and attitudes regarding genetic
testing for breast and ovarian cancer risk may be attributable to differences
in exposure to genetic information and in referrals by health care providers.
Furthermore, baseline levels of spiritual faith, cancer-specific distress,
perceived risk, and demographic factors like income may play into the
decision-making process concerning genetic testing. Consideration of these
factors is important in effectively designing risk assessment and education
programs for minority women (35).

6. CONCLUSION

There are inherent limitations in the comparisons of cancer statistics
generated by the cancer registries of different African countries, particularly
with respect to methods, quality, and reporting of cancer incidence data.
Nevertheless, the reported trends from multiple cancer registries suggest that
breast cancer in Africa is characterized by its low incidence rate and its early
age-of-onset, as has been observed in Nigeria. It is not yet clear how much
of the variation between African countries is attributable to genetic factors,
or what proportion of all cases of breast cancer or ovarian cancer are
"familial."
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Because of the relatively young ages of diagnosis of breast cancer in
Africa, and because hereditary cancers occur disproportionately in young
women, it is expected that alterations in BRCA 1/2 mutations will account for
a greater proportion of all breast cancers in these African countries.

Differences in frequency between African-American controls and
African controls may be attributable to the small African sample size studied
so far, African-American admixture with Europeans and Native Americans,
and to differences in the composition of the African population. The African
American biology is significantly shaped by periods of intermixture
involving the incorporation of non-African genes into the gene pool
Subsequently a figh heterogeneity is created. Furthermore, the selective
pressures emanating from the unique environmental events in the United
States of America may equally contribute to this evolutionary hypothesis
(36).
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1. BIOLOGY OF BREAST CANCER - AN

OVERVIEW

Breast carcinogenesis is a multi-step process that initially is recognized
histopathologically as a series of preinvasive stages (intermediate stages)
leading to invasive carcinoma, and ultimately to metastatic adenocarcinoma.
Histologically the preinvasive stages of breast neoplasia consist of a
sequence of epithelial changes which include hyperplasia, atypical
hyperplasia, and carcinoma in-situ (1-2). All aspects of breast carcinogenesis
are better characterized in ductal adenocarcinomas (the majority of breast
cancers) than in lobular adenocarcinomas of the breast, which tend to have
different molecular characteristics than ductal neoplasia. The subsequent
discussion focuses only on ductal neoplasia of the breast

Patients with hyperplastic ductal lesions of the breast (DH) have a
moderately increased risk of subsequent invasive breast carcinoma and this
risk doubles in patients with atypical ductal hyperplastic lesions (ADH) (3-
4). There has been a marked increase in the numbers of both Caucasian and
African-American women in whom ductal carcinoma in situ (DCIS) i
detected because of the increased use of screening mammography. The
proportion of women in whom DCIS is detected mammographically and
who would have developed invasive tumors if the DCIS were untreated is
unknown. Thus, there is controversy as to how aggressively to treat DCIS.
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Accompanying each of these histologic stages leading to ductal neoplasia
are various characteristic molecular alterations (2), (5-6) and there is a
general trend toward accumulation of molecular alterations as the process of
carcinogenesis progresses (7-8). For example, there is evidence that an
increase in the expression of cyclin DI is associated with progression from
ADH to DCIS and there is amplification of c-myc as a lesion progresses
from DCIS to primary invasive ductal adenocarcinoma (IDC). However,
some changes are maintained throughout different neoplastic stages. For
example, when overexpression of p1 8 5erbB'2 and cyclin DI as well as
mutations of p53 are detected in DCIS, these changes also are identified in
the adjoining infiltrating carcinoma, and in metastases (5), (9-12). In
addition, while certain p53 mutations are detected throughout the process of
carcinogenesis, the frequency of such mutations increases with
aggressiveness of tumors and correlates inversely with the phenotypic
expression of Bcl-2 (Figure 1) (13-14).

Molecular alterations in breast cancers impact both intra- and
intercellular functions. For example, neoplastic cells are stimulated by
growth factors to proliferate. These growth factors may be present
systemically in the circulation or may be secreted locally by the neoplastic
cells and/or neighboring cells (e.g., stromal cells); the growth factors interact
with their corresponding receptors expressed by the neoplastic cells resulting
in their growth and proliferation. Additionally, molecular signaling between
the neoplastic cells and the surrounding stroma provides an environment to
potentiate carcinogenesis and to facilitate the progression of cancers. The
importance of the interactions between epithelial cells and adjacent stromal
cells on the development and progression of breast cancer has been
recognized since the 1950s (15-19). The morphologic manifestations of
stromal alterations that accompany most breast carcinomas are characterized
by enhanced accumulation of fibroblasts and a modified, collagenized
extracellular matrix (ECM). The increased ECM produced by stromal
fibroblasts in response to the cells of carcinoma is referred to as
desmoplasia, and bears similarity to the fibroblastic response in wound
healing and scarring (20).

Breast cancers also induce an angiogenic response within the cancer and
in surrounding tissues. Neo-angiogenesis (i.e., the formation of new blood
vessels within and surrounding a cancer) is necessary for tumor growth
beyond a few millimeters and the quantity of new vessels associated with a
cancer has been reported to have aprognostic significance and is related to
the metastatic potential of the cancer (21-23). Angiogenesis also provides a
route for metastasis because of the lack of orderly structure of the newly
formed vessels. Last but not least, molecular alterations may allow the tumor
cells to escape the host immune system and/or develop resistance to
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therapeutic agents. Some of these molecular alterations have been found to
correlate with clinicopathologic features and some possess prognostic and/or
relative predictive value as to the benefits of treatment.

AFRICAN AMERICAN WOMEN WITH BREAST CANCER
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Figure 1. The top panel is a plot of African-American cases with p53 nuclear accumulation
(p53+) or without p53 nuclear accumulation (p53). It demonstrates that the cells of p53

tumors tend to express higher phenotypic levels of Bcl-2. The bottom panel also demonstrates
that p5 3 ' tumors tend to express higher phenotypic levels of Bcl-2 and that overall 13cl-2
levels in Caucasian Americans are higher than Bcl-2 levels in African-Americans.
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2. BREAST CANCER SIZE AND GRADE IN
WOMEN OF AFRICAN DESCENT

Most studies have reported that African American women present with
larger breast cancers and with tumors of a more advanced stage than
Caucasian women (24-33). Additionally, the breast cancers in African
American women are of higher nuclear or histologic grade (30), (34-39).
However, many studies have failed to consider the effect of age on the
pathology of breast cancers. Most studies have indicated that breast cancers
in women under 40 exhibit more adverse characteristics, including a higher
clinical stage at diagnosis, higher histologic grade, the absence of receptors
to steroid hormones, and an increased rate of proliferation (40-42). Even
after adjusting for age, stage and demographic features, such as a
metropolitan domicile, Chen et al. found that cancers in African American
women were more likely than those in Caucasian women to have a higher
grade of nuclei (38). After categorization of women by age into three age
ranges (i.e., 20 - 39, 40 - 59, and 60 -74 years), only African American
women in the oldest age group had larger carcinomas and a more advance
stage at presentation than Caucasian women. Additionally, only African
American women in the youngest and middle-age groups were more likely
to have higher grade carcinomas (43). Similarly, Shavers et al. reported that,
in women under 35 years of age, both African American and Hispanic
women had larger and higher grade breast cancers. These results suggest the
potential importance of considering both age and race when comparing the
biologic features of breast cancers. These results are confounded by
differences in sociodemographic characteristics among different ethnicities.
After statistical adjustment for sociodemographic factors, many differences
in the biological features of breast cancers in both African Americans and
Hispanics compared with those in non-Hispanic Caucasians are decreased,
but not eliminated, suggesting that there are true biological differences
associated with race and ethnicity (28-29), (44-46).

Comparisons of the local host response to breast cancer between women
of African descent and other ethnicities are almost non-existent. However,
breast cancers in African Americans have been reported to be less likely to
exhibit marked desmoplasia than those in Caucasian Americans (38).

3. GENETICS OF FAMILIAL AND SPORADIC
DUCTAL ADENOCARCINOMAS

The genetics of breast cancer have been clarified over the last two
decades based on familial patterns of inheritance (Table I). One of the first
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genes identified to be important in the development and progression of some
forms of heritable breast cancer was p53. This gene also is very important in
the progression of sporadic ductal adenocarcinoma of the breast.
Subsequently PTEN (MMAC1), BRCA-I, and BRCA-2 have been accepted
as important in the development of inheritable forms of breast cancer
(reviewed in (47-48).

Table 1. Genes Involved in heriditary Cancers of the Breast
Established Genes Familial Syndrome
P53 Li-Fraumeni Syndrome
PTEN Cowden's Syndrome
BRCA-1 Familial female breast and/or ovarian cancers
BRCA-2 Familial female and male breast and/or

ovarian
cancers

Likely Genes Familial Syndrome
STKI I / LKB- I Peutz-Jeghers
MLH- I and MLH -2 Muir-Torre Syndrome

With all familial genes, racial differences are expected, at least in the
types of mutations that occur. Differences among mutations in BRCA-l and
BRCA-2 in African-Americans versus Caucasians have been reviewed
recently by Olopade et al (49) (also see Chapter 2 in this book). They noted
that of mutations in BRCA-1 or BRCA-2 in families with breast and/or
ovarian cancer, over 50% of the mutations in each gene were unique for
African-Americans and thus these specific mutations had not been reported
in Caucasian families. Also, Caucasians with breast cancers had a higher rate
of both BRCA-1 or BRCA-2 mutations than African-Americans with breast
cancer. The median age at diagnosis of African-Americans with breast
cancer positive for BRCA-1 was 33.7 years and for BRCA-2 was 44.4 years.
These ages at diagnosis of breast cancer were similar to those of Caucasians;
however, for both races, the age at diagnosis of those women with BRCA-l
mutations was significantly different from non-carriers of BRCA-1, but the
age at diagnosis of BRCA-2 carriers was not significantly different from that
of non-carriers of BRCA-2.

Many cancers that occur in families may not be due to mutations in one
gene but are secondary to changes in several genes. Familial cancers
characteristically are inherited as a single mutated gene (germ line mutation)
such as mutated BRCA-I gene. This mutated gene alone will not cause
cancers to develop but acts by uncertain mechanisms to increase the
mutational rate of proliferating cells, which carry the one mutated copy of
the gene. Because of the increased rate of mutational events and continued
cellular proliferation, the likelihood of a second mutation in the other copy
of BRCA-1 is increased greatly. When a mutation occurs in the second gene
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copy of BRCA-1, then a neoplastic transformation occurs in the proliferating
cell causing a clonal expansion and a rapid progression of intraductal lesions
through DH, ADH, DCIS, and to IDC (Figure 2). A more rapid rate of
metastases may not be a characteristic of BRCA-1 related familial breast
cancers.

Cells with no Proliferation Cells with Increased
mutated ? and development of ? one copy of ? mutational
genes gene mutations mutated

genes rate

Cells with Increased
two copies of -> DH ADI-l DCIS IDC
some mutated proliferation

genes or loss
of other genes

Rapid Accumulation of Somatic
Genetic Mutations

Figure 2 The cartoon demonstrates a potential genetic pathway by which sporadic breast
neoplasia develops and accumulates sporadic mutations.

In contrast to familial cancers of the breast, most cases of sporadic ductal
adenocarcinomas of the breast do not involve inheriting a mutated copy of
any specific gene. As tumors proliferate, changes occur in the phenotype of
the tumor cells (reviewed in (47) and (48). Some of the phenotypic changes
develop because of somatic mutations in specific genes such as p53 (Figure
3). Other changes develop due to uncontrolled replication of copies of
specific genes (gene amplification) such as myc and erbB-2 and are manifest
as increased numbers of copies of genes in the nuclei of tumor cells and in
increased expression of the coded protein of these genes (e.g., strong
expression on cellular membranes of p1 8 5erbB2). Other changes in the cells
of breast neoplasia present only as an increased expression of specific
proteins without concomitant mutations of genes or gene amplification. Of
great importance is that the function of promoters of some genes may be
modulated and the gene silenced by methylation of CG islands in the
promoter. Other epigenetic changes are induced by, for example, the
microenvironment in which tumor cells are proliferating.
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Figm'e 3. The cartoon demonstrates how breast neoplasia arises from inherited germ line
mutations such as BRCA-1 and BRCA-2.

As mutational events accumulate in genes, proliferation increases as
manifested by a high S-phase fraction and the genome may become unstable
so that mitotic events do not progress normally resulting in different degrees
of ploidy in cellular progeny. Cells may vary from diploid (2n) by becoming
hypodiploid (<2n), hypotetraploid (>2n and <4n), tetraploid (4n) and
hypertetraploid (>4n). In Caucasians specifically, and in breast cancer
patients overall, the extent of cells in S-phase (flow cytometry) and
variations of cells of breast cancers in DNA ploidy fi'om diploid to aneuplo id
have been correlated with a poor prognosis (50-53). The S-phase fraction of
breast cancers vary with race; the median S-phase fraction has been reported
to be 6.9% for Caucasians, 8.3% for Hispanics and 8.6% for African-
Americans (29). In this same study there was no statistically significant
difference in ploidy among these three groups. When the prognostic
usefulness of S-phase and ploidy were compared in breast cancers of
Caucasian versus African-Americans, both S-phases and ploidy were
prognostically important in Caucasians consistent with prior studies but
neither S-phase nor ploidy of breast cancers was important prognostically in
African-Americans (54) (The subject is also discussed in Chapter 8 in this
book).

4. MOLECULAR MARKERS IN BREAST

CARCINOMA

Some of the molecular alterations that occur in breast carcinomas have
been explored as potential prognostic markers (i.e., indicators of overall or
disease-free survival) or as predictive markers (i.e., indicators of potential
responsiveness of a cancer to a particular therapy). Some of the more
frequently investigated molecular markers and their known expression and
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significance in breast cancer in women of African descent are discussed
subsequently.

4.1 Estrogen and Progesterone Receptors

Breast cancers can be divided broadly into two categories, those that are
hormonally responsive and those that are not. Most hormonally responsive
breast carcinomas express receptors to estrogen (ER) and approximately half
of ER positive carcinomas also express receptors to progesterone (PR) (55-
56). Expression of PR is induced by estrogens through their linding with
ER; consequently, the presence of both receptors has been correlated with a
functioning ER (57).

Many groups have demonstrated the prognostic usefulness of expression
of ER and PR in breast cancers (3), (58-60). However, this prognostic
usefulness of ER in IDC in women without positive lymph nodes is
relatively modest in that the differences in 5 year relapse free survival and
overall survival between the women of African descent positive and ER
negative groups is only 8-10% (61-62). Additionally, studies with longer
follow-up suggest that the prognostic value of ER diminishes after follow-up
of longer than 5 years (63-65). Expression of ER and PR correlates with
other biological indicators of prognosis, such as histologic nuclear grade and
rate of proliferation of cancer cells (i.e., ER and PR-positive carcinomas
have a lower histologic grade as well as a lower rate of proliferation) (66-
71).

ER expression is a stronger predictor of responsiveness to hormonal
therapy than as an indictor of prognosis. In advanced disease, 50-60% of all
ER-positive patients benefit from hormonal therapy, whereas, only 5 - 10%
of ER-negative patients have a similar benefit (55-56), (72). Results of many
studies of localized breast cancer, demonstrate a significant benefit of
hormonal therapy, but only in ER-positive cancers (55-56), (72). As a
marker of an intact, functional ER signaling pathway, PR expression also has
been reported to predict responsiveness to hormonal therapy (71), (73).

Correlating with the reports that breast cancers in African American
women are of higher grade is a higher incidence of breast cancers that are
negative for receptors to ER and/or PR in African American women (29-30),
(38), (43), (74-8 1). In a preliminary analysis of IDC in 46 African American
and 151 Caucasian pre- and post-menopausal women, we also found a
higher number of ER or PR negative cancers in African American women
(ER negative = 63% of African American and 33% of Caucasian women
(p=0.0003); PR negative = 76% of African American women and 50% of
Caucasian women (p=0.002 )) (Table 2).
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A higher rate of ER or PR negativity also has been reported for breast
cancers in American Indians and Hispanics (82-83); however, this finding is
controversial for Hispanics (78). Many of the studies that also have
controlled for socioeconomic status, stage and/or age have found these
difference in the status of ER and PR to persist (75-78), (80), although others
have found a higher incidence of ER and/or PR negative carcinomas only in
younger age groups (33), (43). However, very few studies have found no
differences in the expression of ER and/or PR in breast cancers between
African American versus Caucasian women (24), (84-85).

4.2 Proliferation

The rate of proliferation of breast cancer cells is an accepted prognostic
factor with a higher rate cf proliferation correlating with a faster rate of
tumor growth and a poorer disease free and overall survival (68), (86).
Furthermore, the rate of proliferation can be indicative of responsiveness to
endocrine therapy (better responsiveness in slowly proliferating cancers) or
chemotherapy (better responsiveness in rapidly proliferation cancers) (87-
88). There are a variety of methods for assessing the rate of proliferation,
including assessing the number of mitotic figures present within a cancer,
the proportion of cells in the Sphase of the cell cycle (i.e., the Sphase
fraction), or the proportion of cells that express proteins associated with
proliferating cells, including Ki-67/MIB-1 or proliferating cell nuclear
antigen (PCNA). Some studies also have used the accumulation of
bromodeoxyuridine (BrdU) in the DNA of neoplastic cells cultured
immediately after their surgical removal.

Differences in the rate of proliferation of cells of breast cancers in
women of African American descent versus Caucasians or other racial/ethnic
groups have been assessed only occasionally. In most of these studies, S
phase fraction has been utilized as a measure of rate of proliferation and has
been found to be significantly higher in breast cancers from African
American than from Caucasian women (29), (54), (89). This also was
reported for breast cancers from Hispanic women (29). Other investigators
have found no significant difference in S-phase fraction in breast cancers
from African American women (31) compared to Caucasians. In a
preliminary analysis of IDC in 46 African American and 151 Caucasian pre-
and post-menopausal women, we failed to detect a significant difference in
rate of proliferation as assessed by the percentage of cancers expressing a
high level of Ki-67 antigen (Table 2). However, a high level of Ki-67
expression was predictive of a poorer overall survival in African American,
but not Caucasian women (Table 2).
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Table 2. Comparison of Biomarker Expression in Carcinomas in African American and
Caucasian Women.

African American Caucasian p-Value
(n=46) (n=151)

ER Positive* 37% 67% <0.001

PR Positive* 24% 50% 0.002

High Ki-67** 62% 46% 0.067

High p27 0 "'** 47% 51% 0.618

p53 Positive* 30% 21% 0.196

High ErbB-2 30% 51% 0.015
(Membranous) **
High ErbB-2 37% 51% 0.096
(Cytoplasmic)**
High EGFR 43% 55% 0.173
(Membranous)**
High EGFR 39% 54% 0.072
(Cytoplasmic)**

*Positive is defined as > 10% of cells staining

** High is defined as an immunoscore > the median immunoscore for that marker.

Most of the studies of proliferation and prognosis have not controlled for
the age of the women. A higher rate of proliferation in invasive breast
carcinomas in younger women has been documented in multiple studies
using thymidine labeling indices (67), S-phase fraction (42), (68), (90-9 1) or
the number of Ki-67 positive cells (92-93). In a study of women with breast
carcinoma limited to individuals under 35 years of age, African American
and Hispanic women were more likely to have a high S-phase fraction
(>10%) compared with non-Hispanic white women (RR, 1.5;95% CI, 1.03-
2.3 and RR2.4; 95%CI, 1.5-3.8, respectively) (33). However, after
controlling for age at diagnosis, menopausal status and sociodemographic
factors, Krieger et al. failed to detect a significant difference between these
populations in rate of cellular proliferation as assessed by labeling for Ki-67
(85).

4.3 C. p27Kip-1

The proliferative activity of cancers also can be assessed by evaluation of
molecules involved in the regulation of the cell cycle. These include a
variety of cyclins and cyclin dependent kinases and other molecules, such as

Kpl KIpip27 ,that control progression of the cell through the cell cycle. p27 is a
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member of the Cip/Kip family of cyclin dependent kinase inhibitors which
function to inhibit the transition from GI to S phase of the cell cycle (94).
The overexpression of p27tp' blocks progression of cells through the GI
phase of the cell cycle (94). High levels of p2 7 Kipl protein are expressed in
normal human mammary epithelium. A low or absent nuclear expression of
p2 7 Kip' has been shown to be a clinical marker of disease that correlates
directly with progression of several types of tumors, including breast cancer.
Low p2 7 KiP' has been associated with a worse relapse-free and overall
survival in several univariate and multivariate analyses, most of which
included proliferation rate and/or histologic grade in the multivariate model
(95-98). In several other analyses, however, p2 7 K1 PI expression has not
proven to be an independent predictor of survival (58), (90), (99)

Prior analyses of expression of p2 7K'P' has not included, to our
knowledge, comparisons among races or ethnicities. In our preliminary
analysis of infiltrating ductal breast carcinomas in 46 African American and
151 Caucasian pre- and post-menopausal women, we failed to detect a
significant difference in p2 7 Kip' expression in breast cancers between African
American and Caucasian women (Tables 2 and 3) (100).

Table 3. Multivariate Analysis of Significant Predictors of Poor Overall Survival.
Marker Adjusted Hazard Ratio 95% C.I. P-Value

Among Caucasian
Women

PR Negative 2.0 (1.09-4.17) 0.027

LOW p2 7 Kipl 2.5 (1.23-5.0) 0.001

Positive Lymph Nodes 1.9 (1.0-3.65) 0.045

Among African
American Women

Positive Lymph Notes 2.9 (1.14-7.11) 0.024
High Rate of Proliferation 2.7 (1.02-7.37) 0.046

However, we did find that by multivariate analysis, a high level of p2 7Kipt

expression was predictive of an improved over-all survival in Caucasian
women, but not African American women. These differences in p2 7KipI

deserve further exploration and may explain in part the controversies as to
the prognostic importance of p27tP-•'.
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4.4 Cyclin D1

Cyclin DI is a 36 kD cell cycle associated nuclear protein and is encoded
by the CCND1 gene on chromosome 1 lq13 (101). It forms a complex with
cyclin dependent kinases (cdk) 4 and 6. Following activation by cdk-
activating kinases, the complex can then phosphorylate retinoblastoma
protein (pRb), thus removing the block by Rb that prevents cells from
entering into S-phase of the cell cycle (102-103). By in situ hybridization, an
elevated level of mRNA for cyclin Dl was noted in only 18% of cases of
atypical ductal hyperplasia but in 80% of cases of DCIS (11). This finding
suggests that alterations in cyclin D1 may be a relatively early event in
breast carcinogenesis. CCNDI gene amplification was noted in 10-16% of
carcinomas of the breast (104-106) and overexpression of cyclin DI protein
was found in 59% to 81% (11), (101), (107-109). It appears that more breast
carcinomas demonstrate protein overexpression than gene amplification
(102), (110-111). Possible explanations include post transcriptional and/or
translational mechanisms as well as a reduction in the metabolic removal of
the protein.

There have been multiple reports of a positive association between
overexpression of cyclin Dl and ER status (99), (112,-i13). However,
reports of the prognostic usefulness of cyclin Dl for breast carcinomas are
conflicting. Most studies have not found any significant relationship between
cyclin Dl expression and patient outcome (107-108), (111), (113-116). In
contrast, several authors have reported that women whose cancers
demonstrated increased expression of cyclin DI experienced a longer
disease-free interval as well as increased overall survival when compared to
those women with tumors with low or absent expression of cyclin Dl (117-
118). Further, women with tumors demonstrating high expression of both
cyclin Dl and ER were more likely to respond to tamoxifen than those
lacking both proteins (117- 118).

Joe et al. showed that cyclin Dl overexpression tended to be more
frequent in tumors from non-Caucasian patients including those of African-
American background than their Caucasian counterparts (99). These authors
suggested that differences in grade may explain this observation because
there was a trend in the association between increased expression of cyclin
Dl and tumor grade; in addition, the proportion of high grade tumors was
significantly higher in non-Caucasian than in Caucasian patients.

4.5 Angiogenesis and VEGF

Angiogenesis is critical for all stages of development of breast cancers
(119-120). Angiogenesis is often assessed in terms of microvessel density
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(MVD) using an immunohistochemical stain against a specific endothelial
marker such as antibodies against factor VIII related antigen, CD31, or
CD34 (21-23), (110), (121-131). Most clinical studies, including those using
multivariate analysis, have demonstrated that increased angiogenesis is an
independent predictor of nodal and distant metastases as well as poor
disease-free and overall survival (22-23), (110), (122-124). In addition,
angiogenesis is useful in further stratifying other prognostic markers such as
nodal metastases and ER status (123).

Angiogenesis results from complex interactions between many
angiogenic peptides such as TGFa. Perhaps the best studied regulator of
angiogenesis is vascular endothelial growth factor (VEGF). VEGF is a 34 to
42 kDa glycosylated heparin-binding glycoprotein that is produced by
macrophages and endothelial, smooth muscle and tumor cells (132). VEGF
acts selectively on endothelial cells by binding to specific class-Ill-receptor
tyrosine kinases and by increasing intracellular calcium through calcium
channel activation (133). This results in endothelial cell proliferation and an
increase in vascular permeability (133). Using either immunohistochemistry
or an immunoenzymatic assay, VEGF expression has been reported to be
directly correlated with MVD in patients with primary breast carcinomas
(126), (129), (134). There also is evidence that VEGF is an independent
prognostic factor for both relapse-free and overall survival in multivariate
analysis in Caucasian as well as African-American women (124), (128),
(135-137). In a series of 125 women, predominantly of African-American as
well as non-white Hispanic origin, with primary breast cancers, high VEGF
plasma levels were associated with large tumor size and high tumor stage
(136). These authors also noted that tamoxifen, along with chemotherapy,
decreased levels of VEGF in patients with ER-positive cancers, but not in
ER-negative cancers.

4.6 Growth Factors and Related Receptors: The
Epidermal Growth Factor Receptor Family and

Related Proto-oncogenes in Breast Cancer

4.6.1 Epidermal Growth Factor Receptor and its Ligands

Epidermal growth factor receptor (EGFr) is a 170 kDa molecule that
spans the cytoplasmic membrane and that binds EGF, transforming growth
factor alpha (TGFa), and other ligands such as amphiregulin. When ligands
bind to the external domain of EGFr, the binding complex is
autophosphorylated and the complex phosphorylates surrounding substrates
sending signals via several signal transduction pathways; subsequently the
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ligand-receptor complex is internalized and in some cases EGFr is down-
regulated (138-140). When internalized, the complex or components of the
complex may move into the nucleus to provide additional regulatory signals.
The internalization of EGFr following the binding of EGF is demonstrated in
Figure 4.

Figure 4. Panel A (X400 original magnification) demonstrates the phenotypic expression of
EGF receptor in a lung cancer cell line (H228) grown on glass coverslips. Panel B (X400
original magnification) demonstrates the internalization of the EGF receptor in the same cells,
2 hours after the addition of TGFa at 10 ng/ml to the media.

Based upon these results, the pattern of EGFr expression depends upon
the phenotypic expression of EGFr, of the ligands to EGFr and how these are
able to interact via autocrine (cells and tissues) or paracrine (tissues)
stimulation. EGFr also may be expressed in molecular forms that are
consitutively activated.

Typically, the extent of EGFr phenotypic expression correlates inversely
with the expression of ER in breast cancers and breast cancer cell lines and
the strong phenotypic expression of EGFr usually occurs in breast cancers
that do not express ER. In addition, both estrogens and androgens increase
the expression of EGFr and TGFa (141-144).

In general, strong phenotypic expression of EGFr in IDC is correlated
with a poor clinical outcome (123), (145-147). Our preliminary study
indicates that the phenotypic expression of both cytoplasmic and
membranous EGFr is slightly higher in Caucasian patients but this was not
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significant (Table 2). Other receptor-like molecules that are related to EGFr
include p185 erbB-2 (HER2), p1 8 0 erbB-3 (HER3), and pI80erbB- (HER4).

4.6.2 Pl85erbB-2 and Breast Cancer

No ligand that has been identified binds and activates the p185 erbB-2

protooncogene; yet amplification of the genes that code for this membrane
bound protein in breast cancers is associated with a poor clinical outcome in
patients with such breast cancers. Instead of being activated by a ligand,
p18 5erbB-2 likely is activated only after forming a heterodimer with another
receptor molecule of the EGFr family including EGFr, p 180erbB-3, or p180 er1

". The dimmer with EGFr is formed following the activation of EGFr by the
binding of one of the EGFr ligands; the dimers with p 1 80 erbB-3 or p 1 8 0erbB•

4

are formed following their activation by the binding of one of their ligands,
such as heregulin. In fact, because the internal component of p180 erb 3

cannot be activated by phosphorylation and hence cannot produce a signal
following the binding of heregulin to p 1 8 0 ,rbB-, the binding of heregulin
with p18 0oerbB-3 is likely to induce a transduction signal only via
heterodimerization of p180,6bB 3  with p1 85 rbB-

2  and subsequent
phosphorylated activation of the internal component of the p18 5 -1b112

molecule.
The amplification of erbB-2 genes (i.e., increased copy numbers of erbB-

2) in ductal adenocarcinomas of the breast, especially in node-positive cases,
has been associated with a poor clinical outcome of patients with such
tumors (148-151). Similarly, increased expression of p 1 8 5ebB-

2 on cellular
membranes is associated with constitutive phosphorylation of its tyrosine
kinases and hence activation of p1 8 5 erbB'2. Also, stable transfection of neu,
the activated rodent analogue of erbB-2 is transforming in cells and initiates
tumors in transgenic mice.

When the phenotypic overexpression of p18 5e bB- 2 is evaluated using
immunohistochemistry, several patterns of staining may be observed - 1)
primarily on membranes, 2) primarily in the cytoplasm, and 3) a mixture of
cytoplasmic and membranous immunostaining. These patterns are
demonstrated in Figure 5. In general, only strong phenotypic expression of
p1 85erbB-2 at cytoplasmic membranes correlates with amplification of erbB-2
genes in that cell.



54 Breast Cancer in Women of African Descent

A]A

NORMAL

' BREAST CANCER
WITH MEMBRANOUS

17 BREAST CANCER;,"

Ln I WITH CYTOPLASMIC

S: i • B R, FA ... .CAN :::

Figure 5. Panel A (original magnification X 100) demonstrates a ductal adenocarcinoma of the
breast with strong expression of p185,,bB-2 on the cellular membranes (filled arrow) and very
little expression on a normal duct of the breast (open arrow). Panel B (original magnification
X400) demonstrates a ductal adenocarcinoma of the breast with primarily cytoplasmic
expression of p185,rll-. Panel C (original magnification 400) demonstrates a ductal
adenocarcinomna of the breast with focal areas of p185,rbB-2 expression on membranes (black
arrow) and other areas of primarily cytoplasmic expression of p185,,bB-2 (gray arrow).
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Because the overexpression of p1 8 5erbB2 in breast cancers has been
associated with a poor clinical outcome, this molecule was an early target of
immunotherapy. Antibodies to p185 rbB-2 have been demonstrated to inhibit
the growth of cells expressing increased levels of pl85ebr- 2 ; a recombinant
humanized antibody to p1 8 5erbB-2 has proved to be useful in therapy of
selected breast cancers in which erbB-2 is amplified. This molecule,
Herceptin, has been approved for therapy of breast cancer.

There have been several studies of racial differences in the expression of
p1 85erbB-2 in breast cancers. Elledge et al. (41) have reported no differences
in phenotypic expression in breast cancers of p1 8 5erbl-2 by Western blotting
among Caucasians, African-Americans, and Hispanics (29). A review by
Trock (28) concluded that the proportion of African-Americans over-
expressing pl85 rbB-

2 was similar to the proportion of Caucasians over-
expressing this molecuhr marker; however, our preliminary study found a
significantly higher level of phenotypic expression of membranous p185 erbB-2

in Caucasians than in African-American women (Table 2). There also was a
trend toward higher expression of cytoplasmic p18 5erbB?

The extracellular component of the p1 8 5erbB-2 receptor can be cleaved
from the cell and can be detected in blood/plasma/serum along with any
intact molecules of p1 8 5 erbB2 that are released from damaged/dying cells.
The cleaved fragmert has been designated as p10 5e.bB

2 We have reported
that p105 rlB2 levels in serum correlates with the stage of prostatic
adenocarcinomas (143) and in males without identified prostatic
adenocarcinoma, that the concentration of p10 5 rbB-2 in serum is relatively
constant over several months (152). In a study by Wu et al., plasma levels of
erbB-2 protein were elevated when breast cancers were both PR positive
plus greater than 5 cm in greatest dimension. In both Hispanics and African-
Americans, plasma levels of erbB-2 were reported to be a strong predictor of
overall survival, visceral metastases, and local recurrence (153).

4.6.3 Pl80erbB-3 and pl80erbB-4 in Breast Cancers

One of the ligands to pl80ebB-3 as well as p 1 8 0erbB4 is heregulin, the
human homologue to the neu differentiation factor (NDF), a 44kD molecule
found in rats that can stimulate the proliferation, differentiation and
migration of breast cells. In contrast, the roles for erbB-3 and erbB-4 in
breast carcinogenesis are still under study.
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4.7 Apoptosis and Tumor Suppressor Genes in Breast
Cancer

Apoptosis or programmed cell death is hypothesized to be an important
process in tumor progression because reduced apoptosis permits mutational
events to accumulate in proliferating cells and neoplastic cells to accumulate
in a tumor without a balance to their proliferation. Several pathways have
been identified which induce apoptosis including the binding of interleukin 3
to its receptor, the interaction of the receptor, Fas, with the Fas ligand, the
binding of tumor necrosis factor to the tumor necrosis factor-related
apoptosis-inducing ligand (TRAIL) and the toxic action of Granzyme B
released by toxic lymphocytes. TRAIL includes the "death" receptors, DR5
and DR4, as well as decoy receptors. DR5 and DR4 are expressed on the
surface of most breast cancer cells.

In the process of initiating apoptosis, a complex signal transduction
pathway becomes activated and ultimately the output of this pathway
initiates the endonuclease mediated cleavage of DNA at multiple sites,
ultimately producing fragments of DNA consisting of 180 base pairs. This
uniform pattern of DNA cleavage can be detected as a ladder effect on DNA
separations using gels.

Apoptosis results in characteristic nuclear patterns in which the cell
shrinks, chromatin condenses and the nuclear structure becomes very
irregular and ultimately breaks up. The early aspects of apoptosis can be
detected by several assays including the TUNEL assay.

The TUNEL technique is used to demonstrate the early breakdown of
DNA during apoptosis; this breakdown results in the formation of numerous
free 3-OH ends in each DNA molecule. The TUNEL assay is based upon
the detection of the free Y-OH ends of double or single stranded DNA. This
is achieved by the addition of digoxigenin labeled nucleotides to the Y-OH
ends of DNA using the enzyme terminal deoxyribonucleotide transferase.
The incorporated digoxygenin is recognized by an antibody coupled to
horseradish peroxidase. This technique works well in fresh or frozen tissue
and on formalin fixed paraffin embedded tissue.

4.7.1 p5 3

The p53 gene is a suppressor gene which is involved primarily in the
control of apoptosis, in regulating checkpoints in the cell cycle, and in
modulating DNA repair; it is one of the most frequently somatically mutated
genes in human cancers (154) and in some cancers, mutations in p53 have
been demonstrated to be useful in identifying aggressive subsets of tumors.
We have reported that mutations in p53 in proximal colorectal
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adenocarcinomas (CRC) results in a poor clinical outcome of Caucasian
patients with such tumors, but not African-Americans with p53 mutations in
either stage and grade matched proximal or distal CRCs (155-156) (Manne
et al. unpublished). Similarly, in larger studies of ductal adenocarcinomas
using immunohistochemistry of mostly Caucasian patients, p53 as
determined by immunohistochemistry, has been shown to be useful
prognostically (157-161).

Shiao et al. (162) reported that the mutational pattern of p53 was
different in breast adenocarcinomas between African-Americans (only 3
(6.7%) non-silent missense point mutations) and Caucasians (7 (15.5%) non-
silent missense point mutations) and that African-Americans but not
Caucasians had a poor prognosis associated with specific mutations of p53 in
their breast cancers. In a companion study from this same laboratory (163)
using immunohistochemistry, nuclear accumulation of p53 (detected by
immunohistochemistry) in Caucasians but not African-Americans correlated
with a poor prognosis.

Krieger et al. (85) using an immunohistochemical analysis and a cut-of-
point of 5% reported p53 positive tumors in Caucasians (19.1%), African-
Americans (16.7%) and Asians (28.6%). They found no statistically
significant differences in p53 positivity based on immunostaining in any of
these three racial groups. Also, Elledge et al. (29) reported no differences in
the proportion of breast cancers with nuclear accumulation of p53. In
contrast to Shiao et al. (162), Blaszyk et al. (164) reported an atypical excess
of A:T to G:C transitions in p53 mutational events in African-American
patients. Many of these studies with regard to racial differences in p53
mutational patterns and their correlation with prognosis are contradictory
and these issues must be evaluated in larger, more controlled studies (also,
please, see the contribution of F.O. Ikpatt and 0.1. Olopade - Chapter 2 - in
this book).

4.7.2 Bcl-2

Bcl-2 is a molecule sometimes classified as a protooncogene that inhibits
apoptosis by interaction in the signal transduction pathway to inhibit the
effects of Bax and of cytochrome C release from mitochondria, and the
activation of procaspase 9 to caspase 9 via the interaction of Bax and
cytochrome -C.

In addition, Bcl-2 has other cellular functions; for example, it can affect
cellular levels of calcium and can modulate the proliferation of cells (165-
166). Most importantly, it can interact with numerous cellular proteins such
as the p53-binding protein designated Bp2.
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Because Bcl-2 inhibits apoptosis, its expression at high levels would be
expected to increase the aggressiveness of tumors. This is the case for
follicular B cell lymphomas where increased levels of Bcl-2 are associated
with a t (14:18) chromosomal transposition that causes Bcl-2 to be expressed
highly and may block the apoptosis associated with high levels of Myc
(167). High expression of Bc12 also correlates with aggressiveness of
transitional cell carcinomas of the bladder, medullary carcinomas of the
thyroid and adenocarcinomas of the prostate (168). However, in colorectal
cancer (155), (169-171), and in breast cancer, the detection of increased
levels of Bcl-2 by immunohistochemistry is associated with a good
prognosis (172-174). The phenotypic expression of Bcl-2 has been
correlated to ER positivity (175) in breast cancers.

In our preliminary study of expression of Bcl-2 in adenocarcinomas of
the breast (Figure], Tables 2 and 3) we noted that in general, the phenotypic
expression of Bcl-2 seemed to be lower in African-American patients than in
Caucasian patients. However, the tendency of p53+ tumors (those with
nuclear accumulation in 10% or more of the tumor cells) to have a bwer
phenotypic expression of Bcl-2 than p53 tumors was the same in both
groups. Specifically for African-American patients, 16 of 33 (48%) p53
tumors had phenotypic expression of Bcl-2 of>1.0 while only I of 13 (8%)
p53+ tumors had a Bcl-2 value of >1.0. For Caucasians, 66 of 118 (56%)
p53 tumors had values of Bcl-2 of 1.0 while 12 of 32 (38%) p53+ tumors
had values of Bcl-2 of>l.0. Racial differences in the prognostic usefulness
of Bcl-2 have not been reported in adenocarcinomas of the breast to our
knowledge.

4.7.3 Bax

Bax increases apoptosis via its interaction with Bcl-2 with which it can
form heterodimers in the signal transduction pathway of apoptosis. In fact, it
may be the Bax/Bcl-2 ratio that is important in initiating apoptosis. Other
actions may be important; for example, apoptosis inducing events such as
? -radiation tend to increase levels of Bax in part because they increase the
expression of p53 which stimulates the bax gene via binding to the
regulatory components of the Bax pathway. Decreased phenotypic
expression of Bax in the cells of breast ductal adenocarcinomas predicts a
poor response to combination chemotherapy and a poor clinial outcome
(176-177). We are unaware of any racial differences in phenotypic
expression of Bax.
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5. SUMMARY

In summary, several molecular features have been observed to change as
neoplasia of the breast develops and pre-invasive neoplastic lesions progress
to IDC and to metastatic ductal adenocarcinoma. Some of these molecular
features such as the phenotypic expression of p1 85erbu2, ER, EGFr, Myc, and
Bcl-2 and the nuclear accumulation of p53 have been associated directly or
inversely with the aggressiveness of IDC, the responsiveness of IDC to
specific therapies, and the clinical outcome of patients with tumors
expressing these molecular features. Similarly, tumor characteristics such as
cytomorphometric parameters (e.g., nuclear grade) and stage of the tumor
and demographic parameters including age and race affect clinical outcome.
Racial differences include the following: 1) ductal adenocarcinomas of
African-Americans tend to be ER, to have a higher nuclear grade, to occur
at younger ages, and to have a poorer clinical outcome. Also, the importance
of prognostic parameters may vary among racial groups.
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Chapter 4

SCREENING AND EARLY DETECTION OF
BREAST CANCER IN WOMEN IN AFRICA AND
THE MIDDLE EAST

B. L. Rapoport MD, M. Med. (Int. Med.)
The Medical Oncology Centre of Rosebank, Johannesburg, South Africa

1. OBJECTIVE

Historically, breast cancer has been diagnosed when a woman seeks
medical attention for a breast symptom, such as a palpable mass or soreness.
Breast cancer is usually diagnosed by pathologic review of a fixed specimen
of breast tissue. The biopsy can be obtained by surgically removing part of a
palpable mass, or by surgically excising an abnormal area identified by
mammogram, with surgical needle localization under x-ray guidance.
Alternatively, a core needle biopsy of a mammographically suspicious area
can be obtained with use of stereotactic x-ray or ultrasound.

Reduction of breast mortality is the primary and fundamental objective of
breast screening. Breast screening should also have the potential to reduce
breast cancer morbidity by allowing less extensive surgical procedures, with
less need for postoperative radiotherapy and adjuvant chemotherapy, all of
which may result in an increased quality of life for breast cancer patients (1).

2. INCIDENCE AND MORTALITY

An important paradox is the difference in breast cancer incidence and
mortality rates between white and black women. Incidence rates are 20%
higher in white than in black women, yet among women diagnosed in the
USA between 1983 and 1989, the 5-year relative survival rate is 16% lower
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for black than for white women. Among breast cancer diagnosed between
1992 and 1998, 64% of white women but only 53% of black women had
localised disease. The 5-year survival for localised disease was 97.4% for
white women and 88.9% for black women; for regional disease it was 80.2%
and 65.4%; and for distant metastasis, it was 24% and 14.7% respectively.
This higher mortality in black women has primarily been attributed to
inadequate screening practices in this population, which lead to delayed
diagnosis and later stage at diagnosis. However, even when black and white
women are compared stage for stage, the mortality in black women is higher.
The reasons for this are unknown. (2-5).

Only three countries in sub-Saharan Africa (Benin, Botswana and
Mauritius) provided mortality data of adequate quality to the WHO in 1996.
Thus, no data on cancer exist in most countries in Africa. To address this gap
the South African National Cancer Registry was established in 1986.
Between 1993 and 1995, an annual average of 3785 new cases of breast
cancer was diagnosed in South Africa. The crude incidence was 18.5/100
000 and the Age Standardized Incidence Rates 25.1/100 000. The lifetime
risk was I in 36 overall, but varied from 1 in 81 in black to 1 in 13 in white
females, a 6-fold difference. T-he age standardized rates (ASR) of 11.3 in
black South African women compare well with rates from central Africa
(Harare ASR = 20.4/100 000, Kampala 16.4/100 000). Breast cancer is even
rarer in Gambia (3.4/100 000) (6).

Table I summarizes the breast cancer incidence and prevalence in the
different regions of Africa and some African Countries.
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Table 1. Breast Cancer Incidence and Prevalence in Certain African Countries.
Cases 1 -year 5 year

prevalence prevalence
Eastern 13615 9970 39776
Africa
Ethiopia 4286 3089 12329
Kenya 1533 1114 4347
Mauritius 182 128 497

Tanzania 1577 1064 4372
Zambia 307 236 934
Zimbabwe 582 406 1554

Middle 3902 2850 11258
Africa
Angola 877 638 2514
Cameroon 626 462 1839
Congo 1564 1136 4482

Northern 18724 15120 59214
Africa
Algeria 3507 3018 11894
Egypt 7921 6470 25305
Morocco 3207 2556 9978

Southern 5537 4442 17690
Africa
Botswana 74 53 215
South 5130 4146 1650
Africa

Western 17389 13165 51516
Africa
Burkino 942 671 26001
Fasco
Cote 755 571 2330
D'lvoire
Ghana 16332 1165 4540
Nigeria 10528 8174 31955
Senegal 451 322 1252

3. SCREENING METHODS

The cornerstones of screening are breast self-examination (BSE), clinical
breast examination (CBE), and screening mammography (7-10). Specific
recommendations depend on the woman's personal risk of breast cancer.
Before screening is initiated, any severe co-morbid conditions that limit life
expectancy or therapeutic intervention should be considered. Screening is
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not appropriate in women with a life expectancy of less than 10 years or in
women in whom therapeutic intervention is not planned.

4'. INTERNATIONAL RECOMMENDATIONS

Although breast cancer screening is well established in the developed
world, its value continues to be debated (9). Several trials have shown that
the breast cancer mortality was reduced by screening mammography (I 1-
12). Mammography is an expensive test that requires great care and
expertise both to perform and in the interpretation of results. Although there
is inadequate evidence to suggest that physical examination of the breast as a
single screening modality reduces mortality from breast cancer, there are
indications that good clinical breast examinations by specially trained health
workers could have an important role (8).

5. CURRENT PRACTICE

No organized screening programs exist for breast cancer in African and
middle Eastern countries. In advocating screening programs as part of early
detection it is important to avoid imposing the "high technology" of the
developed world on countries that lack the infrastructure and resources to
use the technology appropriately or to achieve adequate coverage of the
population.

6. CRITICAL ISSUES

Before embarking on general screening programs, several other issues
also need to be considered. It is critical to recognize the role of socio-
economic status and racial/ethnic factors, access to health care and
compliance with recommended protocols, all of which influence disease
prognosis.

6.1 Socio-economic Status

Numerous population-based studies demonstrate that, despite dramatic
improvement over time in life expectancy and death rates for all major
subgroups of the population, socio-economic status is still a major
determinant of health status. Low is consistently associated with adverse
health consequences and appears to be largely responsible for the differences
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in health status between whites and other racial/ethnic groups especially
black. Social inequity represents a compelling challenge.

The total number of people in the world living in absolute poverty is
steadily increasing despite the general increase in per capita income in most
parts of the world. Poverty in Africa is a harsh reality. Half the population
lives on less than one dollar a day. More than half the population has no
access to safe drinking water. More than 2 million infants die annually
before reaching their first birthday.

A notable exception is the inverse gradient between socio-economic
status and disease is the fact that the incidence of breast cancer is higher in
upper socio-economic status.

6.2 Healthcare System and Funding

It is unrealistic to expect that health care changes made in the USA and
Europe could be directly imported into a country of limited resources in
Africa or the Middle East Different countries have vastly different social
issues and financial frameworks for change and improvement in medical
healthcare delivered. Currently existing guidelines are most useful for
countries with fully equipped healthcare systems. As such, currently existing
guidelines do not address the need for developing regions of the world with
major limitations to healthcare access.

Lack of adequate health insurance is a major problem for many women,
poor low-income women, and women in reproductive age. Women in
general are more likely than men to have low paying part-time jobs that
don't provide health insurance. Women are also more likely than men to lose
insurance as a consequence of being divorced or widowed.

South Africa has by far the best-developed health care system in the
region and many patients from the other African countries, e.g. Angola,
Congo, Kenya and Zambia, are travelling to South Africa for medical
treatment.

South Africa has a two-tiered healthcare system comprising of the Public
Health Services, that provides the bulk of care to between 75% and 80% of
the population, and the Private Sector that provides services to the remaining
20% to 25% of the population. Traditionally the organization of liblic
sector services resulted in inequities in access based upon race. In an attempt
to address these problems the South African government has initiated a
major reform process of all South Africa public services that promotes a
Primary Health Care philosophy. The commitment to Primary Healthcare
has resulted in a shift in resources from tertiary to primary health care.
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6.3 HIV/AIDS and Life Expectancy in Africa

HIV is continuing to devastate Africa's economies, communities and
development. Sixty million Africans have been touched by AIDS. They are
either living with HIV, have died of AIDS or have lost their parents to
AIDS.

In several Southern African countries the prevalence rate among pregnant
women has now reached 30%.

It is estimated that by 2010 AIDS will account for 28-58% of all deaths.
HIV/AIDS prevalence is strongly linked to adverse socio-economic
conditions of individuals (13).

6.4 Tuberculosis

Tuberculosis remains a major problem, compounded by the emergence of
multi-drug resistant organisms and the association between tuberculosis and
HIV/AIDS. As the incidence of HIV increases so will the prevalence of
tuberculosis (14).

6.5 Cultural Beliefs

For African patients traditional medicine is the oldest most tried and
tested form of medicine. There is a belief by African individuals that African
medicine in fact is the original medicine. Traditional methods of treating
illness and diseases were used in Africa long before the coming of
Europeans and western medicine. It is difficult to separate African medicine
from African religion. The two main reasons for this are the following:
firstly, the African general theory of illness is very broad; it includes African
theology. In other words, the theory not only attempts to explain illness and
disease but also the relations between God and the universe. The second
reason, related to the previous one, is that many traditional healers are also
religious leaders and vice versa. In fact, many Africans who became
Christians found it difficult to abandon their religion and medicine
completely.

It is important to mention the traditional medical sector has continued to
grow despite the attempts by western cultures to suppress it; and it has
continued to grow because traditional healers are successful in curing a large
number of illnesses as well as controlling disease symptoms. African
patients trust traditional healers. Traditional healers use both scientific and
non-scientific or subjective knowledge. Scientific medicines are obtained
mainly from plants. Many plant medicines recommended by traditional
healers are correct even when judged by modem scientific methods.
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African patients perceive traditional medicine as more holistic in its
approach than allopathic medicine. Traditional medicine has been criticized
by western cultures as emphasizing the cure of symptoms rather than the
underlying causes. Traditional healers hold an esteemed and powerful
position in southern African societies. Their role is that of physician,
counsellor, psychiatrist, and priest. In Africa there is knowledge of the
potential effectiveness of traditional healers as primary health givers and
their importance in the fight against HIV and AIDS. Many organizations
such as WHO also supports the integration of western medicine and
traditional healing, encouraging referrals between the two groups. Years ago,
people had the traditional belief that sickness and diseases such as malaria
and other misfortunes in life are a result of spiritual forces. These spiritual
forces may be some kind of punishment from gods or from their enemies to
harm them. Most traditional doctors maintain their practices in rural areas
because of the expensive costs of running a business in the city (15-16).

Indigenous Southern African people have practiced natural medicine for
centuries. Africa has different categories of practitioners mainly the
sangoma, inyanga and witchdoctor. Each category specializes in its own
field.

6.5.1 Sangoma

Western culture refers to sangomas as diviners. Sangomas are primarily
diagnosticians. Several different kinds of sangomas exist, each with their
own method of divination. Sangomas are mainly female and their gift is said
to be hereditary. They serve as councillors and advisers to their local
communities and its leaders. It could be said that they perform the task of
marriage councillors, medical general practitioners, advisors and sometimes
jurors. They have a general knowledge of medicinal plants and its uses.

6.5.2 Inyanga

An inyanga could be called a healer or doctor. The true inyanga has a
deep sense of dedication to his calling. Inyangas are generally men.
Primarily the inyanga is a herbalist. He gathers the raw material for his mutis
(medicines) on errands through the countryside. Like the western herbalist,
the inyanga may prescribe medicine to be taken whole, as an infusion,
decoction or inhalant. The inyanga is generally highly skilled in its art and
has a detailed knowledge and acquaintance with botany. Most inyangas do
not pretend all-round knowledge but specialize in a particular disease or a
particular area of the body such as the liver, lungs or gastrointestinal tract.
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6.5.3 Witchdoctors

A witchdoctor is a native healer who practices among rural people in his
or her own country.

For African peoples, the belief and ideas about ancestors to form an
essential part of the effort to inculcate, mobilize, and promote the
community ideal of harmonious living in society. African people share a
common understanding of the importance of ancestors in daily
life. Traditional Africans believe that spiritual beings, especially ancestral
spirits, guarantee and legitimate the ethical code. When they have lost touch
with their ancestors, illness may result or bad luck. Then a traditional healer,
or sangoma, is sought out who may prescribe herbs, changes in lifestyle, a
career change, or changes in relationships.

While it is true that the traditional religion still has considerable influence
in the life and culture of many African peoples, it no longer enjoys exclusive
dominance and control over the life of the vast majority of the population.
The rate of displacement of the traditional religion by the forces of radical
social change in Africa is generally slower in rural areas than in urban cities.

7. RECOMMENDATIONS

Given the present level of evidence breast cancer screening by
mammography should not be recommended. Emphasis should rather be
placed on erly diagnosis of breast cancer by creating awareness in the
communities or by offering clinical breast examinations to those women
concerned about their breasts who attend primary healthcare centres or other
healthcare facilities for other reasons. Mammography should not be
introduced for screening unless adequate resources are available to ensure
effective and reliable screening. It is important to avoid imposing the high
technology of the developed world on countries with limited resources like
Africa and the Middle East. The success of screening depends on having
sufficient numbers of trained personnel to perform screening tests and on the
availability of facilities that can undertake the subsequent diagnosis,
treatment and follow-up of these women. It is important to avoid over-
diagnosing. Over-diagnosing may result in over-servicing and therefore
increase in costs at the expense of other essential services.

Information about breast screening must be improved if women are to
understand fully both the benefits and potential harms in order to make an
informed decision.
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7.1 Recommendations for Prevention of Advanced
Disease

A special category of patients refers to the high proportion of African
patients presenting with very advanced disease, either locally advanced or
metastatic breast cancer.

Proper studies have not yet been conducted addressing the prevention of
locally advanced breast cancer. Education and breast self examination may
play a very important role in preventing African women to present with
locally advanced disease. Mammography is not an adequate screening test in
these patients. Breast physical examination by experienced medical
personnel may be more effective and less costly. Prevention of locally
advanced breast cancer may result in decreased usage of neo-adjuvant
chemotherapy, radiotherapy and extensive surgery. Prevention of locally
advanced disease may result in an increase in survival, cost reduction, and an
increase in quality of life in African women.
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Chapter 5

BREAST CANCER AT DIAGNOSIS IN WOMEN
OF AFRICA AND THE MIDDLE EAST
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1. INTRODUCTION

The myth behind the aetiology and efforts towards treatment and
prevention of breast cancer were always present since antiquity. Two
Egyptian papyruses, written approximately 1600 B.C. are concerned with the
disease, the Edwin Smith Papyrus and the Ebers Papyrus. The first includes
a case (no. 45) of "bulging tumour of the breast recorded in lines 9 to 20 of
the reproduction:

"If thou examinest a man having bulging tumours on his breast, (and)
thou findest that (swellings) have spread over the breast; if thou puttest
thy hand upon his breast upon these tumours, (and) thou findest them
very cool, there being no fever at all therein when thy hand touches him,
they have no granulation, they form no fluid, and they are bulging to thy
hand, thou should say concerning him one having bulging tumours. An
ailment with which I will attend. There is no (treatment)".

From the Ebers Papyrus, there is the following case description:

"When thou meetest a large tumour of the God Xensu in any part of the
limb of a person, it is loathsome and suffers many pustules to come forth;
something arises therein as though wind were in it , causing irritation.
The tumour calls with a loud voice to thee: It is a tumour of the God
Xensu. Do thou nothing there against".

The Arabic physician Ibn Sina or Avicenna (980-1037 AC) in his
Qanoun of Medicine differentiated between cancerous swelling and
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induration. Ramazzini, in his De Morbis Artificuum of 1700, recorded the
high occurrence of breast cancer among nuns giving the first report on
association of occupation and breast cancer. Hunter (1728- 1793) later stated
that the predisposing factors to be mainly age, partly hereditary
predisposition, and perhaps the climate. Then information concerning breast
cancer and its spread grew markedly during the late 18' and early 19"h
centuries. It was only in the 1970s that systematic use of mammography as a
screening method for breast cancer was tested.

2. BREAST CANCER BURDEN IN AFRICAAND
THE MIDDLE EAST

The large variation in breast cancer incidence and mortality rates, from
one part of the world to another, has been a subject of considerable interest
to many scientists. Breast cancer is considered as the most common cause of
cancer death among women worldwide.

Incidence rates are high in more developed countries, whereas rates in
less developed countries and in Japan are relatively low, but increasing. So,
in 2000 worldwide there were over 10 million new cases of cancer, nearly
5.5 million, of which were in the less developed countries. For women, the
most common cancers worldwide are breast and cervical cancer, although
cervical cancer is primarily seen in less developed countries. Thus in 2000
breast cancer accounted for 10% of all new cancers in nales and females,
which made it the second most common site of malignant neoplasm after the
lung (1). Twenty-two percent of all new cancer cases in women are those of
the breast, thus making it by far the most common cancer in females (For
additional information on this subject, please, see the contribution of Max
Parkin - Chapter 1 - in this book). In less developed countries,
approximately 47,000 new cases of breast cancer are diagnosed per year
representing also the most common cancer among females.

It is known that, the risk of breast cancer is lower in the low-income
regions including Africa and the Middle East, where the possibility of
developing breast cancer by the age of 75 is one third that of other high-
income regions where an average of 6% of women in high-income regions
develop invasive breast cancer before the age of 75 (2).

Clear increases in the incidence of and mortality from breast cancer were
reported until the early 1980s in both high and low-income countries.
However, substantial improvements in survival have been observed in many
western countries since late 1970s and early 1980s. Improvements in
treatment and possibly breast screening by mammography are possible
factors responsible for the reduced mortality. In low-income countries,
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survival from breast cancer is generally poorer than that in high-income
regions reflecting mainly late presentation of cases (3). According to WHO
in 2000, non-communicable diseases including cancer accounted for half of
all deaths in the Middle East and Northern Africa and less than 25% of all
deaths in sub-Saharan Africa.

Worldwide, however, the risk continues to increase (see the contribution
of Dr. Max Parkin in this book) and with this observed variance in incidence
in different regions, the underlying causes must be largely different among
different countries (4). The environmental factors, low parity, late age at first
pregnancy, early menarche and late menopause are all factors that are
consistently associated with an increased risk. Also, and as for most
epithelial turnours, the risk for breast cancer increases steadily with age.

According to the WHO world cancer report (5), breast cancer age
standardized incidence rates are 28.2 and 22/100,000 population for north
and sub-Saharan African populations respectively. In Egypt, there was a lack
of true cancer incidence rates. Most of the published data were hospital
based frequency rates. However, recent population - based cancer registry
(6) has shown that breast cancer incidence rate among Egyptian population
represented by Gharbiah governorate is 29.5/100,000 population. At the
Cairo National Cancer Institute, the largest cancer centre in the region, the
relative frequency of breast cancer among females is 35.1 %
(www.nci.edu.eg). Likewise, in a case-control study conducted over a 4
years period in Western Cape of South Africa (7) the overall incidence rate
of breast cancer was 23.1/100,000 women per year, being 25.6/100,000 for
coloured women. It was 26.6/100,000 in urban areas vs. 16.3/100,000 in
rural areas.

3. DIAGNOSTIC WORKUP

The first sign of breast cancer is still a palpable lump although a sizable
proportion of all breast cancers are non palpable and visible only at
mammography or ultrasound. Physical examination usually has a low
specificity and further examinations are required to decrease the risk of
missing cancers. Mammography is the first choice examination with 60%-
75% specificity and 85%-95% sensitivity in most series. These variations
depend mainly on age where dense breasts in young patients have lower
specificity and sensitivity. Ultrasound of the breast is invaluable adjunct to
mammography especially in dense breasts (8). The primary role of
sonography in breast imaging is to determine if a focal mass is cystic or
solid. If the mass is solid, breast ultrasound may differentiate benign from
malignant lesions. Fine -needle aspiration or core biopsy provides the highest



84 Breast Cancer in Women of African Descent

evidence for malignancy. The diagnostic accuracy of these examinations has
been shown to be near 99%.

Other promising diagnostic techniques for breast cancer are currently
under evaluation. These include breast MRI, computer aided diagnosis and
PET scan. Although several of these techniques hold promise, a systematic
review showed that few have been used for either screening or diagnosis,
and the studies were generally small and of poor quality, so that the evidence
for their routine use is weak.

A series of studies were done to evaluate the accuracy, sensitivity, and
specificity of fine needle aspiration cytology (FNAC) during a 3-year period
(1994-1996) at Cairo National Cancer Institute. In one study 999 FNAC
samples were included (9). The cytological diagnosis was compared with the
results of the histological examination of the same lesions. The overall
accuracy rate was 70 % with sensitivity and specificity rate of 92.4 % and
100 % respectively. In another study, the diagnostic results of another more
simplified fine needle sampling technique without aspiration was compared
to that of the routine classic FNAC technique in 115 female patients having
both benign and malignant breast turnours. With this technique, trauma was
reduced and better tumour sampling was obtained. Moreover, insufficient
cellular yield was reported in 6.8% of lesions examined with the fine needle
alone, compared to 8% of these obtained by aspiration technique (10).

The role of mammography and echography in the diagnosis of breast
cancer in Dakar was studied in 25 cases (11). The authors reported
mammographic sensitivity of 80%, false positive rate of 28% and a false
positive rate of 8% against respectively 96%, 32% and 12% for echography.
They, thus, recommended the use of both mammography and echography in
diagnosis of breast cancer in Senegal.

Also, the role of MRI in breast cancer diagnosis was assessed in a series
of 24 Egyptian cases with pathologically proven breast cancer(12). Results
were compared to those of mammography and ultrasonography of the breast
and showed an overall sensitivity of 100% in tumour detection. In another
study for breast imaging, Tc-99mMIBI scintimammography was evaluated
and showed a good diagnostic accuracy of detecting malignant lesions
specially those larger than 1 cm in diameter with high-grade subtypes and
with positive ER status (13).

4. CLINICO-PATHOLOGIC DIAGNOSTIC
PROFILE

For breast cancer, as well as for many other cancers, the medically
underserved are understudied and are not well understood by many in the
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field of oncology. This is mainly because, in developing countries, health
care institutions are usually under-funded and do not have access to state-of-
the-art cancer screening, clinical follow-up, diagnosis, and treatment.
Medically underserved women usually present with late-stage disease, and
have the greatest mortality rates. The cause is multifactorial and may include
inaccessibility of screening services for high risk women, many barriers to
effective follow up, diagnosis, and treatment as well as complex underlying
biological, psychological, behavioural, and socio-cultural processes and
pathways (Please, see the contribution of Christopher Williams - Chapter 14
in this book - for additional information on this subject).

Evidence in support of different tumour biologic characteristics of
patients in Africa and the Middle East when compared to those of patients in
western parts of the world rests essentially on higher incidence of hormone
receptor negative turnours and poor tumour grade as well as on prevalence of
special types e.g. inflammatory breast cancer in certain localities. However,
data on these differences in prognostic markers and tumour biologic criteria
are too few for any clear conclusion (Please, see the contribution of Francis
Ikpatt and Olufunmilayo I. Olopapade - Chapter 2 in this book - for
additional discussion of this subject).

Numerous studies on epidemiologic, clinical, and pathologic features of
breast cancer patients in different African Nations and those of African
origin have been published in last years. It is clear that in these studies late
presentation of cases is the salient feature.

Fifty cases were recruited and analysed in 1997 at Muhimbili Medical
Centre in Tanzania. There was not a single case in stage I disease. One case
presented with stage II, 7 cases with stage IIIA, 37 cases with stage IIIB, and
5 cases with stage IV disease. The majority of patients were premenopausal
and below the age of 50 years. In a subsequent study from the same centre in
Tanzania (14), the characteristics of 63 benign and 184 malignant lesions of
the female breast in a sub-Saharan African population were reported.
Fibrocystic disease with no proliferative lesions and fibroadenomas were the
most frequent benign lesions, while the vast majority of breast carcinomas
were invasive. As a striking feature, the majority of those studied (66%)
were of the non-special type displaying a more aggressive behaviour than the
remaining tumours of the special type. In the latter group, cribriform type
constitutes 41% of cases, which may be a special feature in African females
with breast cancer.

The expression of oestrogen and progesterone receptors was assessed by
immunohistochemistry in 60 indigenous sub-Saharan females with breast
cancer, from the same centre in Dakar. A lower frequency of ER (33%), and
PR (18%) as compared to literature reports was observed (15) further
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indicating that this malignancy might have a different biology from that in
western females.

The demographic characteristics and clinical profile of breast cancer in
Ethiopian patients was reported by a group from Addis Ababa University
(16). The study included 72 patients, 62 females and 10 males. The age
range was 21-82 years with a mean of 41 years for females and 52 years for
males. The median time interval between the onset of symptoms to diagnosis
was 12 months. Infiltrating ductal and lobular carcinoma accounted for 85%
and 11% of cases respectively. Seventy-two percent of female cases were
premenopausal and 76% had stage Ill and IV disease at presentation.

In Nigeria (17), patients with breast cancer comprised 30% of all patients
with breast disease seen in 4 hospitals located in Eastern Nigeria. The mean
age was 44 years, 69% were premenopausal, and 64% had advanced disease
at presentation (stages III and IV).

In the northern part of the continent, 689 new cases of mammary cancers
with proven pathologic or cytological diagnosis presenting in Tunis ia during
the year 1994 were analysed (18). The average age was 50 years, with an
age-adjusted incidence rate of 16.7/100,000 women. The average tumour
size was 49.5 mm with the infiltrating and grade 11 lesions being the most
frequent (53.6%). According to TNM classification of 1988, 7.2% of
turnours were TI, 48.9% T2, 18.5% T3, and 23.4% T4 (6.2% T4a, and
16.1% T4b). About 22% of tumours were MI and 3.3% were in situ
carcinoma.

Breast cancer in Egyptian patients has a younger age distribution with the
majority of cases between 30 - 60 years. The median age is 46 years, one
decade younger than the corresponding age in western countries and most of
the patients are premenopausal (60.5%). Late presentation of most patients is
a characteristic feature and the inflammatory subtype is relatively more
frequent. At the National Cancer Institute, clinical TI, T2, T3, and T4
lesions were 1.2%, 30%, 26.4%, and 42.4% respectively. The mean tumour
size was 4.5 cm. The frequency of axillary lymph node metastases was 75%
with the number of positive nodes being 1-3 in 23%, 4-10 in 22%, and more
than 10 positive nodes in 17% of patients. Most tumours were invasive duct
carcinoma (83.4%), while intraductal carcinoma was present in 1.5% of
cases. Invasive lobular, medullary and mucoid carcinoma was detected in
7.12%, 1.63%, and 2.27% of cases respectively. Pathologic grading showed
a low incidence of grade 1 (5.4%). Grades II, and III tumours were 66% and
28.6% respectively. Multiple tumours formed 1.5% and were mostly of the
lobular subtype and bilateral presentation occurred in 0.6% of cases (19).
The profile of hormone receptor status as determined by
immunohistochemistry was positive for ER in 40.9%, and for PR 31.4%, and
for both receptors in 27.2% of patients.
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Lastly, the pattern of breast cancer among white American, African-
American, and non-immigrant West African women were reviewed by
Ijaduola and Smith (20). Among the three populations, breast cancer appears
to be least common in non-immigrant West African women. The peak
incidence in African American and West African occurs around the
premenopausal period while it occurs in postmenopausal period in whites.
Also, the first two groups present late for treatment with a greater cancer
burden and consequently lower survival rates. The highest percentage (33%)
of infiltrating poorly differentiated anaplastic carcinoma occurs in the West
African patients.

5. SPECIAL TYPES AND ASSOCIATIONS

5.1 Inflammatory Breast Cancer

Inflammatory carcinoma (IBC) is one of the most aggressive types of
breast cancer. This type of cancer has been considered a clinico-pathological
entity characterized by diffuse brawny induration of the skin of the breast
with an erysipeloid edge, usually without an underlying palpable mass. A
strikingly high incidence of such form of breast cancer has been described in
Tunisia and Egypt compared to western reports. It is unclear, however,
whether such a difference is related to basic biologic characteristics of the
disease or variability in diagnostic criteria. Two types are usually
distinguished: (1) primary type, in which inflammatory changes appear
simultaneously with the carcinoma, and (2) secondary type: in which the
inflammatory manifestations appear in breast with long-standing carcinoma.

The PEV staging system for tumour evolution is usually adopted for
staging patients with inflammatory breast cancer (suggest also to see the
chapter in this book on "Breast Cancer Aggressiveness in Women of African
Descent" by Paul H Levine and Carmela Veneroso). In a study (21) of 73
patients classified according to this staging system and conducted at Cairo
NCI in the 1980s, 48 cases were diagnosed as inflammatory (PEV2 and
PEV3), and 25 were non-inflammatory (PEVO and PEV 1). Forty-five cases,
which were verified histopathologically, consisted of 35 having the primary
and 10 the secondary types. Twenty-nine per cent of the inflammatory cases
were postmenopausal. The median age of such cases was 42 with a peak
incidence in fifth decade of life (44%). Bilateral breast involvement was
encountered in 4 cases. All the IBC cases had lymph node involvement at
presentation, 75 had axillary, and 25% had both axillary and supraclavicular
nodes. A great number of cases occurred during pregnancy (27%). A bigger
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tumour size at presentation (mean 7.2 cm) was also observed. The majority
of IBC cases were ER negative (73%). The relation between evolutionary
phase and 5-year relapse-free survival are presented in Table 1.

Table l. Rrelation between evolutionary phase and 5-year relapse-free survival (p<0.00 1).

Evolution Phase No. of Patients Survival

PEVO 233 46.0%

PEVI 56 26.0%
PEV2 65 18.5%

PEV3 14 21.4%

Total 368

5.2 Breast Cancer and HIV Epidemic in African
Populations

The incidence and some other changes of different cancers, including
breast cancer among patients with HIV/AIDS infection have been ctserved
and suggested. In one study (22), a statistically significant decrease in the
incidence of breast cancer was observed during AIDS epidemic period in
both males and females. However, this suggested protective effect of HIV
infection against breast cancer was challenged in a subsequent study where
the authors concluded that it is the AIDS associated mortality which
commonly occurs in the second and third decades of life that probably hawe
changed the demographic of the disease in an African population (23).

5.3 Frequency and Genome Load of EBV in Breast
Cancer Cases

Few data have explored a possible association between EBV and breast
cancer with conflicting results. In one of these studies, PCR of a sub region
of EBV BamHIC encoding to EBERs demonstrated that 31.8% of the
turnours contained the viral genome. However, the presence of EBV genome
was not correlated with age, menopausal status, tumour size, nodal status, or
histological grade (24).

5.4 Factors Responsible for Late Presentation of the
Disease in the African Population

Because late presentation of patients with breast cancer is common in
most African nations, it is crucial that this phenomenon be addressed as a
research objective. Early diagnosis is an important determining factor in
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lowering treatment cost and in improving quality of life and survival of
breast cancer patients.

One study from Mali (25) has suggested that the medical itinerary of the
patients from traditional medicine to conventional medicine was the most
frequently observed factor for late diagnosis. Furthermore, few patients
would have received appropriate information about their illness before their
specialized consultation. A cross-sectional survey conducted among nurses
in Nigeria (26) has found that only 30% had had a clinical breast
examination, and 8% a mammogram within the past three years. Twenty
eight percent did not know how to estimate the risk of cancer and 61%
believed they were not at risk (Please, see Christopher Williams'
contribution on "Barriers to successful management of breast cancer" -
Chapter 14 in this book - for further discussion of this subject).

Thus many different determinants including socio-economic, cultural, -

geographic accessibility to medical centres with oncologic services,
availability of traditional healers and other factors affect patients with breast
cancer in their decision to obtain early medical help, as well as to refrah
from the proposed therapeutic methods (surgery, radiotherapy and
chemotherapy).
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Chapter 6

BREAST CANCER AGGRESSIVENESS IN
WOMEN OF AFRICAN DESCENT

Paul H. Levine, MD and Carmela Veneroso, MPH
The George Washington University School of Public Health and Health Services , Washington,
DC, USA

1. INTRODUCTION

While the incidence of breast cancer is higher in White women
(115.5/100,000) than African-American women (101.5/100,000), the
mortality pattern is just the opposite (1). Not only do African-American
women have a higher mortality (31.0/100,000) than White women
(24.3/100,000) but the mortality rates are falling more rapidly in White
women. There are many factors that may contribute to these disparities, such
as inequalities in access to healthcare and poverty (2-4) and lower education
levels (5). These factors create barriers to health care access contributing to
African-Americans being diagnosed at a later stage of disease (6-11). Some
studies have shown that socio-economic factors are associated with a poorer
outcome and may account for some of the difference between African-
Americans and Whites (12-17). However, even when African-Americans
have equal access to medical care, there are still racial differences in
outcome (18-19). In the Jatoi et al.'s 2003 study of breast cancer survival in
the U.S. Department of Defence's Healthcare System, an "equal access
system", (18) they found, after adjusting for age and stage, that not only was
there a disparity in survival between African-American women as compared
to Whites, but that this disparity has increased since 1980. Other studies
show that factors other than delay in presentation and socio-economic status
explain some of the disparity and that African-American women still have
poorer survival after controlling for these factors (20-22).
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There is increasing evidence that breast cancer is more aggressive in
African-Americans and that African-Americans have more biologically
aggressive tumours defined by specific markers that are associated with a
worse prognosis or worse survival. One marker of aggressive breast cancer
on which there is general agreement is tumour grade. Many studies have
shown that histological grade is a statistically significant prognostic factor
for disease free survival and overall survival (23-34). Grade is evaluated at
time of diagnosis and therefore reflects events occurring in the tumour
before diagnosis and treatment. Grade provides measurements of
differentiation, nuclear grade, and mitotic count, important parameters in the
aggressiveness of the tumour. Other markers associated with worse
prognosis and more aggressive disease are negative hormone receptors (35-
36), aneuploid tumours (37-38), high s-phase (39-40) , and increased
microvessel density (41). Many studies have shown that a larger percentage
of African-American women as compared to white women have these
markers (6-7), (42-55).

One form of breast cancer that offers an excellent opportunity to identify
aggressive breast cancer is inflammatory breast cancer (IBC), one of the
most aggressive forms of breast malignancies. IBC reportedly comprises
only 1-6% of all breast cancer cases but it may constitute up to 10% of breast
cancers in African-American women. Some investigators categorize IBC as
a subgroup of locally advanced breast cancer (LABC)(56-57), but as noted
by Wolff and Davidson (58) despite the inclusion of IBC in most
classifications of LABC, it has a distinct clinical behaviour and worse
prognosis. As noted below, the importance of chemotherapy as primary
treatment for IBC is based on its early dissemination of micrometastases
which are more susceptible to destruction before they have a chance to
develop resistance.

Analyses of data from Surveillance, Epidemiology, and End Results
(SEER) Program (59-60) document the greater impact of IBC on African-
American women than any other racial/ethnic group, but the extent of this
impact depends on the case definition In our earlier report (59), where we
analysed SEER data between 1975 and 1981 involving 56,683 cases of
invasive breast cancer in women, (51,030 White, 3,834 Black, and 1,819
other non-White), we concentrated on analysis of data from White patients
because of the larger number of cases. In this group, patients were classified
as having clinical features of IBC without pathologic confirmation (1,181
patients), pathologic features of IBC without clinical features (38 patients),
both clinical and pathologic features of IBC (62 patients), and no evidence of
IBC (25,089 patients). Using the broadest definition of IBC (all three IBC
groups), 10.1% of African-American women with breast cancer had
evidence of IBC as compared to 6.2% in White patients and 5.1% in other
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non-Caucasians. With the requirement for pathologic confirmation, the
percentage dropped to only 0.7% of African-American breast cancer patients
having IBC vs. 0.5% in Caucasians (59). In a follow-up study encompassing
1975-1992 (60), there was confirmation that the incidence of IBC in
African-American women is significantly higher than White women (1.1 per
100,000 person years as compared to 0.7 per 100,000 person-years), the
relatively small number resulting from the exclusion of those cases with only
clinical features of IBC (in our earlier study there were 11 times the number
of patients with only clinical features as those with pathological evidence of
IBC (59)). A second intriguing finding in Chang's study is that the incidence
in both African-American and White women doubled between 1975-77 and
1990-92. Whether this represents a true increase in IBC or a greater
awareness of the need for skin biopsies in IBC patients to document invasion
of the dermal lymphatic system remains to be demonstrated. In our
experience with the Inflammatory Breast Cancer Registry (IBCR) (61), a
recently initiated project designed to obtain uniform clinical and
epidemiological information as well as biospecimens from IBC patients
throughout the United States and Canada, we see that a higher proportion of
women are getting multiple skin biopsies to document pathologic
involvement, and in one cluster of patients in California, the surgeon had to
take more than ten biopsies before "pathologic proof' of IBC could be found
(Levine, unpublished data).

In this chapter, we will review some of the pertinent studies that have
shed light on the problem of aggressiveness and emphasize the emerging
data on risk factors for aggressive breast cancer, which actually cross into all
racial/ethnic groups and are the target of intensive research in our
University.

2. HISTORICAL ASPECTS

A focus on aggressive breast cancer has generally been attributed to an
English surgeon, Sir Charles Bell, who noted in 1814 that an enlarged
purplish painful breast was a poor prognostic sign (62). Several authors
have noted breast cancer associated with pregnancy also tends to be more
aggressive with a poor prognosis (63-64) but this has not been universally
accepted (64). Until recently, however, a consistent focus on aggressive
breast cancer was not possible because the tools for detecting these cases
were not readily available. Only when there were dramatic clinical signs, as
with IBC, could a poor survival be predicted. The emphasis on diagnosing
IBC as a clinical entity continued when Taylor and Meltzer in 1938
emphasized the clinical manifestations but noted that invasion of the dermal
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lymphatic system should be considered as "pathologic proof' (65). As noted
above, this is the approach currently adopted by AJCC (66).

The move towards a pathologic definition began with the 1974 report of
Ellis and Teitelbaum (67) based on their examination of skin biopsies in five
long term JBC survivors noting that "none of these patients had dermal
lymphatic metastases." Further support of IBC as a pathologic entity was
provided by Saltzstein (68) who described the opposite end of the spectrum,
noting dermal lymphatic invasion in four patients with rapid progression of
breast cancer but no clinical evidence of IBC. He used the term "clinically
occult inflammatory breast cancer," which we identified in the SEER
database as Group III and which appears to have a worse prognosis than
those with only clinical manifestations (59). In 1978, Lucas and Perez-Mesa
(69) documented a poor survival in their 58 patients with clinical IBC and 15
patients with "occult" inflammatory cancer, thus indicating that either
clinical or pathologic features were sufficient to support a poor prognosis.

In France's Institut Gustav Roussy, Denoix developed a terminology to
investigate aggressive breast relying more on the rapidity of tumour growth
than any other characteristic (70). Using the term ')•ousje ivolutive" (PEV)
to designate rapidly progressing breast cancer, he defined four forms: PEV-0
is a designation given to patients without inflammatory signs and no history
of rapid tumour growth; PEV-1 is a designation given to patients who
describe rapid tumour growth but who show no inflammatory signs; PEV-2
is a designation given to patients with inflammatory signs involving less than
half of the breast; PEV-3 is a designation given to patients with
inflammatory signs involving more than half of the breast. PEV-3 would be
recognized as inflammatory breast cancer readily by clinicians worldwide.
Investigators at the Institut Salah Azaiz in Tunisia noted that 58.5% of the
581 cases of breast cancer seen there between 1969-1974 were PEV positive
(PEV-l, PEV-2, or PEV-3); of the 581 cases, 48.5% were PEV-3 (the IBC
equivalent) and 10% were PEV-1 and PEV-2. (71). This finding launched a
series of studies that have proven to be highly relevant to current studies of
IBC in North America. Among the more important findings were the
dramatic improvement in survival with neoadjuvant therapy (72-73), the
observation that the risk factors for breast cancer aggressiveness differed
from those for developing breast cancer (74) (see below), and the indication
that there was a higher percentage of patients with evidence for a human
breast cancer virus (75). More recently, we examined biopsies from 45
Tunisian patients using molecular techniques and found that microvessel
density was significantly higher in those with clinical features of IBC
compared to those without (41), indicating increased angiogenesis in the
Tunisian IBC patients.
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3. THE IMPACT OF AGGRESSIVE BREAST
CANCER ON AFRICAN-AMERICAN WOMEN

As discussed above there are many studies that indicate that African-
Americans have more aggressive disease (6-7), (42-55), (59). While data
from the SEER program of the National Cancer Institute (NCI) document a
worse tumour grade (43), an indicator of more aggressive cancer, and a
poorer survival in African-American women, the strongest data for the
importance of tumour aggressiveness come from studies of breast cancer in
the "equal access" health care system of the military (18-19). While these
studies looked at survival and not directly at tumour aggressiveness, the
implication is that all patients in the military had essentially the same
treatment for their disease and therefore the poorer survival in African-
American women was not due to unequal access to care. Therefore, since
many other studies show that African-Americans have turnours that are more
biologically aggressive, aggressiveness may be the key factor in the survival
difference in the military population. However, not all studies are in
agreement. English et al. (76) found that there was no difference in overall
survival or survival by stage in a study of 585 African-American and white
women treated in their university teaching hospital between 1990 and 1999,
despite the fact that the African-American patients were younger, presented
with higher-stage tumours, were more often to have positive axillary lymph
nodes, were more often to have negative oestrogen and progesterone
receptors, and were more often premenopausal.

4. IMPORTANT RESEARCH QUESTIONS IN
AFRICAN AMERICAN WOMEN

4.1 What is the Relative Impact of Tumour
Aggressiveness vs. Access to Care on Mortality Rates

in African-American Women?

At the present time, there are no available data that address the question
of the relative impact of tumour aggressiveness vs. access to care on the
poorer survival of African-American women with breast cancer. However,
the poorer survival of African-American women in "equal access" studies
(18-19), suggest that tumour aggressiveness may have a major impact on
African-American women. A number of studies have noted that there is a
major impact from socio-economic status, access to care, co-morbidities,
quality of insurance and different treatment strategies (5), (77) but these
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issues are likely to be exacerbated by tumour aggressiveness. More recently
we have investigated this issue on a nationwide basis using SEER data
comparing tumour grade in African-American and Caucasian women by
stage at presentation (43). We found that regardless of disease stage, the
histological grade of the tumour was significantly higher in the African-
American women. There may well be better markers of aggressiveness, such
as molecular markers, but tumour grade is useful since it is determined at the
time of diagnosis before treatment. While lymph node involvement is an
important prognostic indicator, it does not distinguish between slow growing
tumours that have been present for a considerable time and rapidly growing
tumours of recent onset.

4.2 What are the Risk Factors for Breast Cancer

Aggressiveness

There is evidence that the development of aggressive breast cancer
depends more heavily on environment than genetics (see below).
International comparisons of aggressive breast cancer are difficult due to
differences in Registry procedures and case definitions. However, one source
of data comes from the study of aggressive breast cancer cases at the Institut
Salah Azaiz in Tunisia (as discussed above) where 48.5% of all breast cancer
patients presented as PEV-3 (the equivalent of IBC), compared to the United
States where 1-6 % of all breast cancer cases patients are reported as IBC.
Within Tunisia the proportion of PEV positive patients was more in the rural
than urban population and there was a suggestion that pregnancy at an early
age was a risk factor (74). Other studies discussed below also seem to
indicate an environmental influence.

While he aetiology of breast cancer has been studied extensively and
many risk factors have been established, risk factors for aggressive breast
cancer have not been well studied. The few studies that have been done have
looked at these factors in relation to survival and have yielded contradictory
results. These contradictory results may be due to the difficulty in
controlling for treatment that has an impact on survival. There have been
even fewer studies that have looked at these factors in relation to the
aggressiveness of the tumour. In some of these survival and aggressiveness
studies, factors that are known to be protective of developing breast cancer
have been associated with worse survival and/or a more aggressive form of
breast cancer. Mourali et al.(74) found that late age at menarche, an
established protective factor associated with a decreased risk of developing
breast cancer (78), was associated with an increased risk of developing
aggressive breast cancer. Korzeniowski et al.(79) found that reproductive
factors known to decrease risk, specifically late menarche and parity, were
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associated with an adverse impact on survival. Kroman et al.(80) found that
the mother's age when she gave birth to her first child (age at first birth), a
very well established risk factor for decreased risk for developing breast
cancer, was associated with a worse prognosis. This finding is compatible
with the observation that 14/15 Tunisian women who had their first child
under the age of 18 were PEV positive (74). Other risk factors that have been
associated with more aggressive tumours are young age at diagnosis, oral
contraceptive (OC) use, exposure to organochlorines, and obesity (see
below).

4.2.1 Early Age at First Pregnancy

A number of studies have found that women who had their first child at
an early age had a poorer prognosis (74), (80-83). In Schouten et al.'s 1997
study of 866 breast cancer patients, they found that young age at first full-
term pregnancy was related to decreased survival (82). In Kroman et al.'s
1998 study of the prognosis of reproductive factors in 10,703 women with
primary breast cancer in the Danish Cancer Registry, they found that women
who had their first child before the age of 20 had a higher risk of dying than
women who had their first child at age 20 and above (80). Supportive
evidence was provided by Chang's study on IBC, where it was found that
IBC patients were younger at the time of their first live birth than non-
inflammatory breast cancer patients and non-breast cancer patients (81). And
finally in an early study on pre-menopausal women, Greenberg found that
women who were older when they had their first child had a better prognosis
(83).

However, some studies have not supported a poorer prognosis for young
age at first birth. In Lund's study of breast cancer mortality of 800,814
Norwegian married women, women who had their first birth after age 35 had
a 2.6 higher risk of mortality than women who had their first birth before age
20 (84). This discordant study is difficult to explain, but could be due to
population differences and some factor associated with late age at first
pregnancy. In a Northern Alberta study, age at first birth was not found to
have a significant effect on survival but this analysis was performed using
age at first birth as a continuous variable; direct comparison of women
whose first birth was at less than age 20 was not made with those whose first
birth was after age 20 (85).

4.2.2 Young Age at Diagnosis

Many studies have found an association between young age at diagnosis
and a poor prognosis (86-97). Some of these studies have shown that patients
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diagnosed at a young age have more aggressive turnours. In Maggard et al.'s
2003 study (94) of 24,935 invasive breast cancer patients using the SEER
database (1992-1998), they found that young breast cancer patients had
poorer survival as compared with an older cohort and that the younger
women presented at a more advanced stage disease and had more aggressive
tumour characteristics, that is, higher grade tumours and more oestrogen-
and progesterone receptor-negative tumours. Kollias' study (96) found that
patients who were less than 35 years old presented more frequently with
high grade tumours. In Winchester et al.'s 1996 study of 508,724 breast
cancer patients diagnosed from 1985 to 1993 from hospital cancer registries
throughout the United Sates, they found that women younger than age 35
had higher grade primary tumours, more advanced disease, and poorer 5
year survival compared to older premenopausal women (98). Walker et al.
(97) found that women aged under 35 years had a signific antly high
incidence of having poorly differentiated tumours, higher proliferation rates,
and a significantly high incidence of p53 protein staining. Bonnier et al. (91)
found a higher frequency of high grade and undifferentiated tumours,
microscopic lymph-node involvement, and negative hormonal receptor
status was observed in patients under 35 years.

4.2.3 Oral Contraceptive Use

A complex relationship between OC use and breast cancer prognosis has
been evident in many of the studies on OC use and prognosis. A number of
early studies showed no association with OC use with prognosis (83, 99-
101). However, some of these studies were very small and had few users
before their first full-term pregnancy. On the other hand, other studies found
use of OC was associated with a poorer prognosis although with conflicting
results. Some of these studies found that pre-menopausal patients with a
history of OC use had larger tumours, more metastases, lower PR and ER
receptors, higher S-phase, frequency of aneuploidy, and poorer survival
(102-105). And in Brinton's study (106) on OC use and breast cancer risk
among younger women, they found that OC associations were stronger for
more advanced turnours. In contrast, however, some studies found a
beneficial effect. A more recent study done by Sauerbrei et al. found no
effect on survival and found that OC users had smaller tumours (107). In
Vessey's study published in 1983 they found that women who never used
OC presented with more advanced tumours; however, only small numbers of
cases and controls had prolonged OC use before their first pregnancy (108).
The conflicting data regarding the effect of OC use on tumour
aggressiveness and survival may be the result of the different approaches to
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evaluating the length of time of OC use as well as incomplete information on
dosage of oral OCs.

Other studies also found that the effect of OC use varied, depending on
the length of use. A study published in 1994 by Holmberg suggested that
short duration of use had a favourable effect on the prognosis (109).
Holmberg found that 5-year survival estimates for users of 1-3 years (short-
term users) had a significantly better prognosis than never users, while users
of four years or more had a non-significant worse prognosis. Yet, in
Schonborn's study also published in 1994, they found that long-term use of
OC had a significantly increased 5 year survival time, but only significantly
for those who used OC for greater than 4 years (110). They also found that
long-term OC use increased survival for patients with poor histopathological
prognostic factors (number of positive nodes, large turnours, low ER, low
PR, histological grade). Of note, was that they found statistical significance
on all of the factors except tumour grade. They found that bng-term users
had a statistically significantly higher number of poorly differentiated
tumours, perhaps suggesting an effect of OC use on tumour biology. This
poor tumour biology should suggest a worse prognosis. Interestingly, they
also found a significant correlation between long-term use and current use.
Perhaps this strong correlation of long-term users with current users suggests
current OC use (hormonal influences) has an effect on the behaviour of the
tumour in the subclinical phase. The results may have been different if they
did not include current users. Finally, in a more recent study published in
1997, Schouten et al. looked at the association between OC use and survival
(82) and found no association with prior use of OCs.

Other studies looked at the effect of the age at which the woman started
her use of OC. A couple of studies showed that survival was worse in
women who had started OC use before the age of 20 (103, 111). In a study
by Olsson et al. in 1991 of primary tumour specimens from 72
premenopausal women, they found that amplification of Her-2/neu, which is
associated with more aggressive tumours (112-113), was much more
common among OC users who started using OC before the age of 20 (114).
They found no significant associations between amplification and the
variables of parity, age at first full-term pregnancy, or late abortion,
suggesting that the higher rate of Her-2/neu amplification among early OC
users is an effect of the OC use per se rather than of the relative youth of the
users. However, Holmberg found no evidence of a worse prognosis for
women who used OCs at an early age (109).
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4.3 Other Risk Factors

Other risk factors that have been associated with more aggressive
tumours are exposure to organochlorines and obesity. Although Demers et
al. (115) found no relation between organochlorines and the risk of
developing breast cancer, they found that some organochlorines and
especially p,p'-DDE was associated with breast cancer aggressiveness.
Specifically they found a probability of lymph-node invasion among breast
cancer cases with increased exposure to 1,l-dichloro-2,2-bis (4-
chlorophenyl) ethylene and that p,p'-DDE exposure was associated with a
dose-related increased relative risk of exhibiting both lymph-node
involvement and a large tumour. Similar associations were noted with beta-
hexachlorocyclohexane, oxychlordane, and transnonachlor. Woolcott et al.'s
study (116) found that many polychlorinated biphenyls (PCB) were more
strongly associated with tumours of poor prognosis, that is tumours which
were larger and higher-grade and oestrogen receptor negative.

Finally, several studies have found that obesity was associated with a
worse prognosis (81), (117-118). Daling et al. (118) found that the women
younger than 45 years of age in the highest quartile of BMI were more likely
to be oestrogen receptor negative and have a high S-phase fraction, a high
histological grade, a high mitotic cell count, and large tumour size compared
with the turnours of women whose BMI was in the first quartile. Relative to
the large tumours in women in the lowest BMI quartile, the large tumours in
women in the highest BMI quartile were more likely to express markers of
high proliferation., indicating they may have grown faster than similar size
tumours of the thinnest women. Finally Chang et al. found that high BMI
was significantly associated with an increased risk of IBC (81).

5. HOW SHOULD AGGRESSIVE BREAST CANCER
AND IBC BE DEFINED?

There are a number of studies that have investigated racial differences
using various markers of aggressiveness and as noted earlier many of those
studies looked at the differences in tumour grade. African American women
have been observed to have higher grade tumours compared with white
women (43, 45, 47, 119). More recently, a study by Henson et al.(43) used
SEER registry data from 1992-1999 and looked at the correlation between
survival and histological grade, stage of disease, and tumour size for
African-American and white women. This study found that for nearly every
combination of stage and grade, regardless of age, African-American women
presented with proportionally more Grade III and fewer Grade II tumours.
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Higher grade was associated with a less favourable 6year cause specific
survival. (The difference was not statistically significant for every
combination of grade and stage, but it was observed in 12 of the 13
combinations analysed).

There have been a number of studies that looked at differences in
different markers of aggressiveness between African-American and white
female breast cancer patients. Many of these studies have shown that
African-American women are more likely to present with oestrogen receptor
negative tumours (42), (46), (54-55) and high s-phase (46). Research may
not only benefit from better classification of aggressive breast cancer, but
also a more acceptable and consistent definition of IBC, the prototype of
aggressive breast cancer.

The current definition of IBC continues to be problematic. Not only do
individual clinicians differ in their criteria for diagnosis of IBC but national
organizations also disagree. The American Joint Committee on Cancer
(AJCC) emphasizes the clinical features and states that "Inflammatory
carcinoma is a clinicopathologic entity characterized by diffuse erythema
and oedema (peau d'orange) of the breast (which) should involve the
majority of the skin of the breast." "It is important to remember that
inflammatory carcinoma is primarily a clinical diagnosis. Involvement of the
dermal lymphatic system alone does not indicate inflammatory carcinoma in
the absence of clinical findings"(66). In contrast, the National Cancer
Institute's Surveillance, Epidemiology and End Results (SEER) Program
defines IBC as a clinical diagnosis verified by biopsy of the tumour and
overlying skin (120). The two major reviews of IBC using SEER data (59-
60) note that although a relatively small group, SEER does include cases
defined pathologically without any clinical evidence of disease. The
implications of these disparate definitions and approaches are considerable
and explain notable differences in estimates of the incidence of IBC, even
using the same source of data. Our first review of SEER data used cases
fitting clinical or pathologic criteria identified between 1975 and 1981 (59).
In an updated analysis including patients identified by SEER through 1992,
Chang et al. evaluated only women who had pathologically defined IBC
because of their concern that the clinical classification could include cases of
neglected breast cancer (60). Regardless of whether the criteria are primarily
clinical or pathological, it is clear that the prognosis is generally much worse
than for any other form of breast cancer (59).

Cristofanilli et al. (56) report that IBC patients "usually present with a
rapid onset of swelling of the involved breast." They add that "The classic
criteria established by Haagenson (121) include diffuse erythema, oedema
involving more than two-thirds of the breast, peau d'orange, tenderness,
induration, warmth, enlargement and diffuseness of the tumour on
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palpation." While this is indeed the classic definition, more often patients are
being diagnosed at a much earlier stage where the redness may be far more
limited and there may initially be peau d'orange without erythema or the
converse. Waiting until the breast shows the classic findings can seriously
diminish the chances of a cure, which is now possible in a significant
percentage of patients.

6. CURRENT RESEARCH

6.1 Case Definition

The investigation of a disease, whether related to aetiology, pathogenesis
or control, requires a tight case definition. As discussed above, there is no
universally accepted case definition for aggressive breast cancer or for IBC.
Investigators often rely on tumour grade but other criteria, such as hormone
receptor and Her2-neu status have been used. Similarly, there is
disagreement as to the precise case definition of IBC. The AJCC (66), which
defines IBC as predominantly a clinical disease involving more than half of
the breast, may well be inadequate since the diagnosis is made with far less
clinical involvement, and this early diagnosis appears to be appropriate.

In 2001 we initiated the Inflammatory Breast Cancer Registry to describe
the variations in the diagnosis of IBC and to attempt to determine if
molecular diagnostic tools could be identified to bring some improved
classification to a disease defined so differently by diverse organizations and
clinicians. Registries for relatively rare diseases have been useful in the
study of other rare malignancies, where existing case definitions masked the
presence of multiple entities within the same category. For example, the
American Burkitt's lymphoma (BL) Registry (122-124) helped to clarify the
fact that a single pathologically defined entity actually consisted of at least
two biologically distinct diseases, one characterized by the presence of the
Epstein-Barr virus within the tumour cells and different responses to
chemotherapy. The Epstein Barr virus (EBV) -associated BL has a
consistent chromosome translocation (125), is predominant in sub-Saharan
Africa and other areas of holoendemic malaria and appears to respond to less
aggressive chemotherapy than the non-EBV-associated BL, which is the
predominant form in the United States (124).

To improve the evaluation of American Burkitt's Lymphoma, we divided
our cases into subgroups based on the quality of the diagnostic pathology
material. A similar approach is being taken with the IBCR, which divides



6. Breast Cancer Aggressiveness 103

patients with IBC into subgroups according to the degree of clinical and
pathologic criteria.

In the first report from the IBCR (61), among the intriguing findings are
the large number of patients who have clinical findings involving less than
half of the breast, not the AJCC definition of IBC. In fact, most of the
patients in our IBC Registry diagnosed by practicing physicians do not
present with this classical form. In a significant number of our Caucasian
patients, the first symptom was the appearance of a small pink spot, with no
obvious peau d'orange or noticeable breast swelling at the beginning. This
early manifestation may not be noticed in African-American women, leading
to a later diagnosis.

Unfortunately, the diagnosis of IBC is delayed considerably in a large
percentage of women because the clinician does not consider IBC, probably
because of inexperience with the disease. This problem is not restricted to
primary care physicians as we have had patients referred to surgeons with
the possible diagnosis of IBC and the patient has been placed on weeks to
months of antibiotics. Approximately one third of our patients were given
antibiotics for an' infection for up to five months for some before the
diagnosis of IBC was made. Young women with a painful breast, a common
presenting feature in IBC, were often told that they could not have breast
cancer because they were too young and breast cancer is not painful. In our
series, however 34% of our IBC patients presented with breast pain.
Furthermore, mammography is often not helpful; in our IBCR series to date
only 30% of the diagnostic mammograms showed a discrete mass. Our data
are similar to those of Kushwaha et al (126) who reported that a mass could
be detected in only 15% of their cases. In contrast is the report by Dershaw
et al. (127) who observed discrete masses in 21/22 of their IBC patients. In
general, however, not only the diffuseness of the tumour but its frequent
occurrence in young women with dense breasts interferes with the diagnosis.

Studies are now in progress to test the tissues from the patients in this
Registry by a number of molecular techniques to determine if there are
different identifiable subgroups of IBC.

6.2 Molecular Biology

A number of molecular approaches are currently being pursued to
understand more thoroughly the aetiology, pathogenesis and control of
aggressive breast cancer and IBC. There are numerous examples of
molecular markers being important tools to identify sub-groups of disease,
which could have important etiologic and prognostic implications. Non-
Hodgkin's lymphoma (NHL) provides many such examples, with B and T-
cell markers now being used extensively in classification. In one form of
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NHL the identification of human T-lymphotropic virus type-I (128) is used
to distinguish classic adult T-cell lymphoma from morphologically similar
turnours, a critical factor in understanding the aetiology of this tumour. In
another form of NHL, Burkitt's lymphoma, at least two subtypes have been
defined with the detection of Epstein -Barr virus in the turnour cells of some
patients being associated with specific chromosome translocations and other
genetic markers (125). It is hoped that similar molecular efforts can be
utilized to better define aggressive breast in general and IBC in particular.

As noted in the Introduction, "locally advanced breast cancee' is a
completely inappropriate term to be used for IBC because it is apparent that
the disease is systemic when first detected. In addition to the invasion of the.
dermal lymphatic system, microemboli are another hallmark of IBC and the
spread of the these tumour cells systemically explains why successful
treatment of IBC relies primarily on neoadjuvant therapy which is more
likely to destroy tumour cells before they have had an opportunity to
establish their defences. It is likely that the increased invasiveness of IBC as
compared to non-IBC breast cancer has some molecular counterparts.
Several that have been suggested include increased angiogenesis (41), the
loss of expression of a novel gene initially called LIBC and but later
identified as WISP3 (129), and the increased expression of e-cadherin (130).
Reasonable mechanisms have been proposed for each of these observations.
Angiogenesis as identified by increased microvessel density (MVD) was
identified in Tunisian breast cancer patients with objective signs of IBC as
compared to other Tunisian breast cancer patients without these signs.
Increased angiogenesis is associated with rapid tumour growth as the
increased vasculature helps to nourish the tumour. (131). Loss of LIBC was
found in a study by van Golen et al. (129) where they investigated 29 IBC
and 19 non-IBC stage III archival breast samples and they found a
significant difference in the expression of the LIBC gene which was
expressed in only 20% of the IBC tumours and in 79% of the non-IBC
tumours. They also found that transcript T6, RhoC GTPase was
overexpressed in 90% of the IBC samples, in comparison with only 38% of
the non-IBC samples. When comparing the concordance of having both of
these genes altered, they found that the loss of LIBC and the overexpression
of RhoC occurred in 91% of the IBC tumours whereas concordance was not
seen in any of the non-IBC samples. In Kleer et. al.'s study of 20 IBC and 22
non-IBC matched by stage, they found a strong association between B
cadherin and IBC. All the IBC patients' tumours expressed E~cadherin,
whereas only 68% of the non-IBC patients' tumours expressed the protein,
and the intralymphatic tumour emboli in the IBC cases also expressed EL
cadherin (130). Using a human/mouse model of IBC (where human breast
carcinoma was grafted in scid/nude mice), Alpaugh et al. (132) found a 10-
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20 fold overexpression of E-cadherin in the IBC xenografts as compared to
the non-IBC xenographs, and in a later study (133) they found that E
cadherin was involved in the passive dissemination of tumour emboli in
IBC.

Among the recent genetic studies, Lerebours et al. (134) reported more
genetic alterations in IBC patients ccmpared to non-IBC patients.
Specifically they found loss of heterozygosity (LOH) patterns in IBC
patients that were less frequent in non-IBC patients and that LOH patterns
differed between patients with localized and extensive breast inflammation.
They also found that extensive breast inflammation at the first clinical
examination was associated with a poorer outcome and the overall frequency
of LOH was also higher in this group. While the progress being made in the
laboratory is highly encouraging, much remains to be done.

Another interesting tool that is being applied to IBC is the investigation
of viral footprints. Viral studies in breast cancer have a long history (for a
review, see Robert-Guroff M, Buehring GC (135). Early virologic
techniques (including electron microscopy) had their basis in the study of the
mouse mammary tumour virus (MMTV) as a model for a human breast
cancer virus. A focus on the relationship of MMTV-associated antigens and
molecular sequences to aggressive breast cancer began in 1984 when we
applied the findings of Sol Spiegelman and his colleagues to our studies of
aggressive breast cancer in Tunisia. Spiegelman's laboratory had noted that
human breast cancers contained an antigen that cross-reacted with the gp-52
of MMTV (136-137) and in our initial applications to the Tunisian study, a
far higher proportion of cases (70%) were noted to have this antigen than
had been found in U.S. cases (30%) (75). These findings have gained
support in preliminary studies using more recent molecular techniques (138-
139) with a tendency for more MMTV-related antigenic and molecular
expression in the more aggressive PEV cases than the non-PEV controls
(140). At the present time, studies are in progress to investigate further the
geographic patterns of these MMTV-like sequences but currently there is no
definite relationship to aggressiveness. However, in view of the apparent
increase in aggressiveness when a breast cancer arises during pregnancy, and
the increased incidence of MMTV-related sequences in breast cancer
associated with pregnancy and lactation (62% vs. 30-38% in U.S. cases)
(141), the possible relationship between viral footprints and breast cancer
aggressiveness needs to be pursued. Whether or not these sequences prove to
be truly related to a human breast cancer virus or to aggressive breast cancer,
the definition of subgroups of breast cancer by current laboratory methods is
a promising field since such approaches have been useful in classifying other
malignancies, such as Burkitt's lymphoma and other non-Hodgkin's
lymphoma.
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6.3 Epidemiologic Studies

6.3.1 International Patterns

International comparisons regarding the incidence of aggressive breast
cancer and IBC are extremely difficult because of differences in case
definition and the quality of the data in different registries. Based on the data
available, however, current research into the patterns in different countries is
extremely important. Several studies, for example, indicate that Africa has a
higher proportion of cases of aggressive breast cancer compared to the
United States (71), (142-146). The studies in Sub-Saharan Africa are not as
population-based as in North Africa and one of the major concerns in case
definition, as in all countries, is distinguishing IBC from neglected or locally
advanced breast cancer. As the methods for defining aggressive breast
cancer on a pathologic and molecular basis evolve, however, international
comparisons should become more feasible.

The early reports indicating that north Africa had a significantly higher
proportion of patients with aggressive breast cancer (PEV) and particularly
those with clinical signs of IBC (PEV-2 and PEV-3) than virtually any other
country is an observation that is now being confirmed and extended by
standardized methods. The earlier study at the ISA in Tunisia went beyond
the well documented clinical findings and showed that the aggressive breast
cancer patients had notable differences in pathologic features (147),
hormonal patterns (148), and molecular patterns (primarily micro-vessel
density (41) than the non-aggressive cases, confirming the validity of the
PEV-2 and PEV-3 classification at that time. Another intriguing finding was
the identification of an antigen indistinguishable from the gp-52 of the
mouse mammary tumour virus in 70% of Tunisian breast cancer cases vs
approximately 30% of U.S. cases (75). The viral footprints were somewhat
more apparent in the PEV cases than the non-PEV cases (140), but the most
important observation was the overall increase in all Tunisian cases. These
findings are currently being confirmed by comparable studies using current
molecular techniques (149). A more recent report from Tunisia by another
group of ISA investigators provided an interesting follow-up through a
national survey of breast cancer patients (142). This study included breast
cancer patients throughout Tunisia between Jan. 1, 1994 through Dec. 31,
1994 and compared their findings with the report by Tabbane et al. focused
on patients at the Institut Salah Azaiz, the major cancer centre, between
1969-1974. The current study found the mean clinical tumour size to
decrease 56 mm every 10 years from 63.9 mm in 1969-74, 55.8 mm in
1981-5, and 49.5 mm in 1994. Concomitantly, the percentage of patients
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with any objective clinical findings of IBC (including PEV 2, which
involves less than half of the breast) represented only 23.2% of the 1994
cases vs. 55.2% in the earlier ISA series. The percentage of PEV 3 or T4d
cases, comparable to IBC In the AJCC classification, declined from 48.7%
in the early series to 6.2% in the 1994 series. These data suggest that the
proportion of cases with aggressive breast cancer is decreasing, providing
strong support for the importance of environmental factors on the aetiology
of aggressive breast cancer.

The difficulty in dissecting neglected or locally advanced breast cancer
from aggressive breast cancer is described in a Nigerian study (144) , where
a series of 116 Nigerian women seen at the University of Benin Teaching
Hospital from 1974-79 was reported. Slightly over 10% (12 patients) of the
Nigerian patients were either pregnant or lactating and 99 (85.3%) of the
study group presented with TNM Stages Ill and IV disease. Evidence for
tumour aggressiveness is provided by the pathologic observation that 50% of
the patients had anaplastic carcinomas.

6.3.2 U.S. Patterns

As the SEER Registry improves its identification of IBC and we learn
how to better use the existing data, it is possible to re-examine the earlier
reports (59-60) on IBC patterns in the United States. We are again analysing
and updating the trends in the incidence of IBC and survival with this
disease using new as well as old SEER classifications. We have analysed
the incidence of IBC and survival with this disease using new as well as old
SEER classifications. The SEER Registry has had several modifications of
its identification of IBC as a clinical entity, the latest being a new code (998)
established in 2002 which is included under Extent of Disease. This code is
used for diffuse tumour involving more than ¾/ of the breast or inflammatory
breast cancer. In our current re-evaluation of the SEER data (150) using
comparable methods to the original report (59) to identify clinically as well
as pathologically identified IBC, we found that between the three-year
intervals of 1975-1977 and 1998-2000, the incidence of IBC in both African-
American and Caucasian women has more than doubled with the incidence
in African-American women being 50% higher (1.7/100,000 vs. 1.1/100,000
in Caucasians). Survival from this disease in African-American women was
also significantly shorter than for Caucasian women, approximately 51
months vs. 113 months (150).



108 Breast Cancer in Women of African Descent

6.3.3 Risk Factors

As noted above, there is evidence that the risk factors for developing IBC
and other aggressive breast cancers differ significantly from the risk factors
for breast cancer in general. Studies have shown that reproductive factors
known to decrease the risk of breast cancer have an adverse effect on
prognosis. Mourali et al. (74) found that late age at menarche, an established
risk factor for decreased risk of developing breast cancer, was associated
with a increased risk of developing PEV, and they observed that for the
patients for whom they had information on date of first pregnancy, 14 of the
15 patients who had their first births at the age of 18 or younger were
diagnosed as PEV positive. And in Korzeniowski et al.'s study they found
that reproductive factors known to decrease risk, specifically late menarche
and parity, were associated with an adverse impact on survival (79).

Based on the results of a pilot study done by Veneroso et al in 1997 (151)
we are presently conducting a study on risk factors for aggressive breast
cancer. The pilot study was a case-case study of 215 breast cancer patients
seen at the George Washington University Medical Faculty Associates. 215
patients were eligible for the study. Tumour aggressiveness was defined by
tumour grade and breast cancer patients with tumours that were not
aggressive were compared to breast cancer patients with aggressive tumours.
The data showed women who had their first child before the age of 20 had
about a 3 times greater odds of having an aggressive cancer, and that women
who had ever used OC (ever users) had lower odds of aggressive cancer than
never users, but the longer they used OC, the worse their odds for an
aggressive cancer. Women who were diagnosed at an early age had 4%
greater odds for each year younger at diagnosis. The identification of risk
factors for aggressive breast cancer in general and IBC in particular is likely
to be enhanced by the identification of better and more specific case
definitions.

6.4 Treatment

A number of treatment trials are being carried out at large institutions
such as the National Cancer Institute in Bethesda and MD Anderson
Hospital in Texas, which involve various approaches such as inhibition of
angiogenesis, vaccines, bone marrow transplants and new agents or
combination of agents. Some of these new approaches as well as the current
standard approach to the management of IBC have been summarized
recently by Cristofanilli et al. (56).
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7. SUMMARY

Aggressive breast cancer is a well-recognized but poorly understood
phenomenon that has a particularly important impact on women of African
descent. The poor survival of African-American women compared to any
other U.S. racial/ethnic group is well documented, and this chapter describes
the evidence that this adverse outcome is not solely related to barriers to
care. The current weight of epidemiological evidence indicates that tumour
aggressiveness results primarily from environmental rather than genetic
factors, leading to the possibility that more detailed studies will provide
opportunities to reduce the risk of developing an aggressive breast
malignancy. The growing success in molecular epidemiology, which is
enhancing the opportunity to compare a wide variety of patients in countries
throughout the world, should greatly improve our ability to understand the
aetiology and the possibility of control of aggressive breast cancer.
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1. INTRODUCTION

Radiation therapy plays an integral role in the manaement of breast
cancer at all stages, as definitive, adjuvant and as palliative treatment for
metastatic disease.

2. MECHANISM OF ACTION

X-ray generated from radiotherapy equipment deposit their energy as
they transverse through cells. Deposition of this energy leads to cell death by
two mechanisms, direct and indirect mechanism. By direct mechanism, the
X-ray causes direct single or double strand break in the DNA strands of the
cell chromosome. Significant number of the single strand breaks is
successfully repaired. Attempts to repair double strand breaks result in
chromosomal aberrations and cell death during replication. In indirect
mechanism, the x-rays interact with the milieu in which the cells are
suspended, that is the tissue fluid. The deposited energy ionises water
thereby releasing radicals (OH') that are very reactive resulting in the
formation of toxic substances i.e. hydrogen peroxide.

H20+ + H 20 H3O+ + OH'; O" + OH- H 20 2.
Both malignant and normal cells are equally affected by ionising

radiation, however the normal cell is capable of repair of radiation damage
better than the malignant cell as long as the radiation damage is not too
severe to kill the cell outright or destroy its ability to repair the damage. By
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administering small doses on a daily basis, the normal cell retains the ability
to repair the damage scored to a significant degree. The accumulation of the
daily damage eventually leads to the death of the malignant cell.

The difference in the ability of the normal and malignant cell to repair
damage is the rational for the use of radiotherapy in the treatment of
malignant turnours. This difference is referred to as therapeutic ratio, and i
is a factor of tumour sensitivity and the sensitivity of the tissue in which the
tumour is located. The higher the therapeutic ratio, the better the ability of
radiotherapy to destroy the malignant lesion leaving the normal tissue intact.

3. EQUIPMENT

Radiotherapy equipment varies according to the type of radiation the
machine generates, the source of the radiation either from isotope or
electrical power and the energy of the beam. There are two types of radiation
treatment: teletherapy and brachytherapy. The teletherapy is referred to as
external beam radiation treatment, which involves the use of 'y-rays, X-rays
or electrons radiation beams, which are collectively called ionising radiation.
The difference is the mode of generation of the each type of radiation; the
biologic effects are the same.

3.1 Teletherapy

Gamma (y) rays are generated from an isotope of Cobalt, i.e. Cobalt 6
that is the radioactive source of C6o machines. The generated y-rays are
equivalent to 1.3 mega -voltage of generated X-rays from linear accelerators.
The linear accelerator machines are high-energy X-ray machines, with
energy ranging from 4 to 40 million volts. Accelerated electrons striking a
platinum target in a vacuum tube generate the X-rays. Usually energy beams
with the range of 4 to 10 MV are used for the treatment of breast cancer. In
the developing countries, the CPo6 machines are more in use, because they
require less maintenance, and are less expensive to acquire. Orthovoltage
machines: these generate X-rays on the same principle as the linear
accelerators but at a considerably reduced energy. Its maximum energy is
500KV. It is still utilized in some parts of the world because it is less
expensive than the Cobalt 60 machine, but it is less ideal than the latter for
treatment of breast cancer because of increased skin reaction. The drawback
in using Cobalt 60 or Orthovoltage machine for the treatment of breast cancer
is their decreased ability to deliver adequate dose of radiation treatment to
the desired depth of the breast tissue without excessively radiating the skin
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of the breast especially when treating with fairly large breasts. (Figures 1&2)
show typical Cobalt 6 and Linac Accelerator machines.

Figure 1. Picture of a typical Cobalt machine.

Figure 2. Linac Accelerator Machine.

Electron beams are also generated by Linac Accelerators. They have a
well-defined depth of travel in the body tissue, which is dependent on the
energy of the beam. They are useful in treating areas in which the underlying
tissue is being spared from high dose of radiation. It is used to treat the chest
wall following nastectomy, for boost treatment to the surgical scar and the
tumour bed.
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3.2 Brachytherapy (Short Treatment)

This is a treatment in which radioactive source is introduced directly into
body tissue usually by the use of adioactive needles or wires e.g. Ir192

(Figure 3). It deposits its radiation energy in the immediate vicinity in which
it is introduced and sparing surrounding tissues few centimetres away high
dose radiation. The advantage is that a small area of the breast can be treated
to a higher dose without significantly increasing the dose to the whole breast.
This type of radiation treatment is used when the surgical scar or the tumour
bed is given extra treatment to prevent recurrence. Studies are being
conducted to determine if this type of radiation treatment could be used as
the sole treatment in patients with early stage breast cancer usually detected
at mammography and about 1 cm in size (1).

Figure 3. A patient with hollow needles inserted into the breast for brachytherapy.

4. TECHNIQUES OF TREATMENT

The body parts that need to be treated in breast cancer depend on the
stage of the disease, the type and extent of surgery that has been performed.
These regions are:

1. The intact breast following segmental resection.
2. The chest wall following mastectomy.
3. The axillary lymph nodes.
4. The supraclavicular lymph nodes.



7. Radiotherapy of Breast Cancer 123

5. The intramammary node.
a. The general principle of treatment involves immobilization

of the patient that allows accurate and reproducible set up on
a daily basis.

b. The choice of equipment that will adequately deliver the
required treatment dose to the target area with acceptable
tissue reactions.

c. Treatment set up that limits dose to non-affected area, hence
limits integral dose i.e. the overall dose and volume of body
tissue irradiated.

4.1 Positioning

The patient can be positioned supine with both arms elevated above the
head and resting on a breast board (Figure 4). Or in a semi-recumbent
position with the ipsilateral arm elevated above the head and a back support
to stabilize the patient (Figure 5).

Figure 4. Chest wall post mastectomy.



124 Breast Cancer in Women of African Descent

Figure 5. A semi-recumbent position for treatment of the intact breast following segmental
resection.

The advantages of the supine positioning are: the patient is more
comfortable in this position, it is better reproduced on a day to day basis, this
position could be used to treat areas related to breast cancer treatment i.e.
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axilla, supraclavicular, internal mammary nodes as well as the chest wall. It
also allows isocentric breast set up.

In the supine position, CT-Simulation can be used for virtual simulation
of the breast; this type of simulation allows better definition of dose to the
regional fields, better visualization of the tissues being irradiated.

4.2 Immobilization

This is not required for all cases, but it is very useful in patients with
large pendulous breast, it permits easier and daily reproducible set up. For
this a plastic shell is made for each patient, vacuum formed from a Plexiglas
to the patient's shape. This keeps the breast in a well-defined position and
lifted off the chest wall (Figure 6).

Figure 6. A plastic shell to keep large breast in reproducible position.

5. TREATMENT OF THE INTACT BREAST AND
CHEST WALL

5.1 Margins

Temedia] margin is located medial to the medial margin of the breast,
not beyond the middle of the sternum. The medial margin may be extended
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if the internal mammary nodes are being included in the tangential fields of
radiation treatment used to treat the breast.

The lateral margin is along the mid-axillary line, or I cm beyond the
lateral border of the palpable breast. For patients who have had mastectomy,
the lateral margin should extend beyond the mastectomy scar (Figures 4&5).

The inferior margin is defined by a line drawn 2 cm below the inferior
curvature of the breast and the superior margin is at the level of the base of
head of the clavicle.

It is important in treatment of the breast to limit the volume of lung tissue
and heart tissue (when treating the left breast) in the radiation field. The
acceptable depth of lung tissue to be included in the tangential field should
be limited to below 2 cm to 3 cm (Figure 7). This can be achieved by
modifying the angles of the beam, or by the use of half beam either by
collimation or beam block. In treating the left breast, attempts should be
made to limit the cardiac tissue.

Figure 7. A radiograph of irradiated breast.

When there is need to treat the chest wall, the technique is the same as for
the intact breast, except that a build up (bolus) is needed to bring the
radiation dose given to the skin of the chest wall to an acceptable level.
Applying a bolus material of tissue equivalent density to the chest wall
suffices.
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5.2 Dose

The standard dose for the treatment of the breast or chest wall is 50Gy in
25 fractions over five weeks at 2Gy per fraction or 45Gy at 1.8Gy per
fraction over 25 fractions in 5weeks. Other dose schedules have been tried.
This is supported by the results of a Canadian Trial in which node negative
breast cancer patients underwent breast-conserving surgery (BCS) were
randomly assigned to either the standard 50Gy in 25 fractions at 2Gy per
fractions over 35 days or 42.5Gy in 16 fractions over 22 days. The median
follow up is 5.8 years; no difference is noted in the local recurrence at 5
years: 3.2% and 2.8% respectively. The cosmetic outcome was not different,
good cosmesis was achieved in 70% in both arms (2).

Other dose schedules are hyper-fractionation and accelerated
fractionation: in a study involving cases with inflammatory breast cancer, a
dose of 1.5Gy was given twice daily for a total of 66Gy. Loco-regional
control was better when compared with historical control, 84% and 58%
respectively. The overall 5-year survival was also improved: 77% and 58%
respectively (3). The cosmetic result is less optimal with higher total dose or
increased fraction dose.

6. AXILLARY / SUPRACLAV ICULAR NODES

The positioning of the patient for irradiating the axillary' nodes is the
same as for treatment of the breast. The lower axillary nodes are radiated in
conjunction with the irradiated breast.

Following adequate axillary dissection, only the apex of the axilla need to
be irradiated even when the nodes removed are positive for metastatic
disease. Treatment of the axilla is required if the dissection is inadequate or
if it is not done, or when the nodes are matted, or if there is extranodal
spread.

6.1 The Field Margins

The superior margin is at the level of the thyrocricoid groove, and not
beyond the superior margin of the supraclavicular fossa. The inferior margin
is made to coincide with the superior margin to the breast radiation field with
no overlap, along the head of the clavicle. The medial margin is medial to
the head of the clavicle, along the pedicle of the cervical spine. The lateral
margin is at the insertion of pectoralis minor at the coracoid process, if the
apex of the axilla only is treated. For full axillary treatment i.e. levels 2 and
3 axillary nodes, the lateral border is extended laterally to include the medial
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third of the humerus to encompass the lateral border of the axillary wall,
with the head of the humerus shielded (Figure 8).

PPII

Figure 8. The supraclavicular and axillary fields margins.

6.2 Beam Arrangement

For treatment of the apex of the axilla, a single anterior field is used. For
the full axilla a posterior field is needed to supplement the mid plane axillary
dose from the anterior field. The posterior field is smaller in dimension, the
superior border is at the level of the clavicle, and the inferior border matches
the superior border of the breast field. The lateral border is at the medial
border of the humeral head and medially it takes in about 2 cm of the lateral
border of the lung (Figure 9).
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Figure 9. The posterior axillary field.

6.3 Dose

For the apex of the axilla and the supraclavicular the prescribed dose is
50Gy at 3cm in 25 fractions over 5 weeks. For full axilla, the anterior field
provides about 70 to 80% of the axilla dose, the supplementary dose from
the posterior field should bring the dose in the axilla to 50Gy in 25 fractions
over 5 weeks.

7. INTERNAL MAMMARY NODES

The intramammary nodes draining the breast are located in the 2 d, Id
and 4h ipsilateral intercostal spaces. These are the lymph nodes likely to be
involved pathologically (4).

7.1 Technique

The internal mammary nodes are irradiated either by increasing the width
of the fields used to treat the breast or chest wall, to include these nodes. The
drawback with this technique is the increased volume of lung tissue in the
field of radiation (5). The other technique is a direct single anterior field. If a
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Co 60 or linear energy is used, high doses will be delivered to the heart
muscle, which is unacceptable, hence electron beam therapy of 15 Mev with
80% depth at 3 cm is preferred, because the location of the nodes is within
this distance from the skin of the chest wall. The drawback of this technique
is difficulty with junctioning the direct intramammary field with the
tangential fields used in treating the chest wall or breast. Areas of overlap
tend to occur which could result in overdosing areas of the skin.

7.2 The Field Margins

The medial border is lcm across the midline, the lateral border is 4cm
into the medial border of the ipsilateral breast, or matching the medial border
of the tangential field used in treatment of the breast. The upper border is at
the head of the clavicle, matching the inferior margin of the supraclavicular
field.

8. BOOST TREATMENT

This is the extra dose of radiation treatment given to the surgical scar or
tumor bed either in intact breast or following mastectomy, when the surgical
resection margin is positive, or when the tumour tissue is very close to the
surgical resection margin.

8.1 Technique

The tumour bed is radiated with a field size sufficient to cover the tumour
bed. In the intact breast the treatment could be given by external photon
beam, electron beam and brachytherapy. Post mastectomy, the surgical scar
is treated with either photon or electron beam with a field covering the whole
length of the surgical scar with a minimum of 1 cm on either side of the scar.

8.2 Dose

In our Institute, boost treatment is given with either external beam or
interstitial brachytherapy when the recurrence margin is positive and no
further surgical resection is not possible or when the sairgical resection
margin is close i.e. less than 1 cm. A dose of lOGy is prescribed after the
initial 50Gy to bring to the total tumour dose to 60Gy.

There have been studies in which boost treatment was given in the
absence of close or involved margins. These studies were conducted to
determine if the administration of boost treatment to breast cancer cases
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post-surgery will improve the local recurrence rate or have significant
influence on overall survival. There are two positive studies, the EORTC and
the French study. In the EORTC study (6), 5,318 cases after initial treatment
to 50Gy in 25fractions were randomised to receive boost treatment of either
16Gy with external beam or 15Gy by interstitial brachytherapy; this was
compared with cases with no boost treatment. The 5year recurrence rates
were 4.3% and 6.8% in favour of the boost arm. There was higher number of
distant metastatic cases in the no-boost arm, 8.3 times more.

In the French study, (7), 1,024 cases were randomised after initial
treatment to 50Gy in 25 fractions to receive a dose of lOGy as boost
treatment or no boost treatment. After 3.3 years of follow-up, the 5-year
recurrence rate was 3.6% and 4.5% in the boost and no boost arms
respectively. From the above studies it appears that boost treatment
decreases the local recurrence rate by a small percentage, this has to be
weighed against the extra dose and the decreased cosmesis associated with
this treatment.

9. POTENTIAL COMPLICATIONS OF RADIATION
TREATMENT

The potential complications of radiation treatment are classified into
acute and late complications. The acute complications are the complications
or reactions noted while the patient is undergoing radiation treatment and the
late complications occur at varying times after the treatment has been given.

10. ACUTE REACTIONS

10.1 Skin Changes

The skin shows changes secondary to the radiation treatment. The
severity of the skin reaction increases as the radiation treatment progresses
and as more dose is delivered to the breast tissue and the skin. The initial
change noted is erythema, which progresses to dry desquamation and then
moist desquamation. In erythema, there is inflammation of the skin with
increasing redness and at times tenderness; this colour change is not often
noted in the dark skin patients.

The dry desquamation is more severe, the superficial layer of the skin
peels but the skin is intact. This reaction is limited to the superficial dermal



132 Breast Cancer in Women of African Descent

layer. Patient may experience a moderate degree of discomfort at this level;
this skin change is noted about the 3 rd week of treatment onward.

Moist desquamation is when there is break down of the skin, with
secretion of serous fluid. The dermis is involved in this reaction. This is
associated with considerable discomfort. These changes are more common
when there is overlap of irradiated fields, e.g. supraclavicular and chest wall
or chest wall and internal mammary fields and in cases where the dose
gradient over the treated region is higher than 20-25%.

If severe, the treatment should be withheld until resolution occurs. In
most cases the area involved is not large and superficial treatment with
Flamazine or similar agent may allow the treatment to be completed without
stoppage. Skin reaction varies with individuals; more skin reaction is noted
in the Scandinavian type skin, which easily burns when exposed to excessive
sunlight. Skin reaction in the dark skin patients is often mild comparatively.
The initial skin reaction noted is increase darkening of the irradiated area,
however, excessive doses do result in most desquamation and loss of skin
pigmentation. The incidence and severity of skin changes are higher in
women with large breasts.

10.2 Fatigue

Patients undergoing treatment experience fatigue and do complain of
being tired, more so immediately after each dose of radiation treatment. This
is independent of the patient's blood count. The complaint of fatigue is not
restricted to breast cancer cases alone, it is universal complaint expressed by
patients undergoing radiation treatment. It is more common in patients
undergoing both chemotherapy and radiation treatment. The severity
increases as the treatment progresses (8). The tiredness dissipates within four
weeks of completion of treatment.

11. LATE COMPLICATIONS

11.1 Late Skin Changes

Late skin changes are noted from about three months onwards after
radiation treatment and they are fully established by one year. These are
telangiectasia of the dermal blood vessels, loss of skin elasticity and thinning
of the skin more common following chest wall irradiation. Telangiectasia of
the blood vessels is less prominent in the dark skin patients. In the
Caucasians, there is permanent increased pigmentation of the skin of the
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chest wall and of the breast. These changes are also noted in the dark skin
patients. In the latter, vitiligo type skin change is noted in areas of excessive
skin doses. The irradiated breast is firmer due to increase fibrosis, and there
is loss of axilla hairs and sweating from the armpit following irradiation of
the axilla. Necrosis of the skin of the chest wall can occur resulting in non-
healing ulceration of the skin, which could be very painful to touch and very
resistant to healing. This is secondary to destruction of the blood supply of
the skin when the dermal layer of the skin has been heavily irradiated.
Treatment involves daily dressing and in very severe cases, full thickness
skin graph is needed.

11.2 Lymphedema

Lymphedema results from interruption of the axillary lymphatic system
after surgery and or radiation treatment. Swelling of the ipsilateral arm as a
result of lymphedema becomes noticeable within three months of completion
of treatment. The extent of axillary dissection is an important determinant of
post-treatment lymphedema. The incidence is higher with full axillary
dissection compared with levels 1/Il dissection (9). The incidence increases
with radiation of the whole axilla especially after extensive axillary
dissection (10- 11). There is no significant increase in its occurrence when
the intact breast or the chest wall is irradiated or when radiation treatment is
limited to the apex of the axilla along with chest wall or breast irradiation
compared with surgery with axillary dissection; about 3% risk (12).

11.3 Rib Fracture

Fracture of the ribs is uncommon. The administration of radiation
treatment devitalises the structure of the bone and if excessive pressure v
trauma is applied to the ribs at a later date, fracture of the ribs can occur.
This complication is a related to the dose of radiation treatment. The
incidence is less than 3% if radiation dose is limited to 50Gy; doses higher
than 50Gy and concurrent chemotherapy increase the incidence (13).

11.4 Brachial Plexopathy

The incidence of permanent plexopathy is less than 1% in patients treated
to a dose of 50Gy at 2Gy per fraction (13-14). This complication often
occurs when excessive dose greater than 50Gy or higher fraction dose is
delivered to the supraclavicular and axillary regions with concomitant
chemotherapy. It is also found when no compensation is made for the
decreased thickness of the tissue in the superior margin of the
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supraclavicular region in calculating the dose of radiation given. The
symptoms are shoulder discomfort and progressive paraesthesia of the
ipsilateral arm noticed within four to six following completion of treatment.
Some patients may develop an early and transient brachial plexopathy within
weeks of completion of treatment even when radiation dose is within 50Gy,
this often resolves within weeks or a couple of months.

11.5 Radiation Pneumonitis

About 5% of the lung volume is irradiated when tangential fields are used
to treat the breast or chest wall. Most patients are not symptomatic from the
treatment; the incidence of symptomatic pneumonitis is about 1-5, (15-16)
starting about 2 to 6 months following radiation treatment. The patient
presents with dry cough, low-grade fever and shortness of breath on
exertion. Xray of the chest shows fluffy infiltrate corresponding with the
area of lung irradiated. In some cases it may be more extensive. It is a self-
limiting illness; however in patients that have compromised lung function
before radiation treatment permanent changes can occur leading to
respiratory insufficiency. The role of steroid in limiting radiation
pneumonitis is controversial.

Higher incidence of radiation pneumonitis about 3.3% is reported when a
third field is added to treat the supraclavicular and axillary apex or when the
medial aspect of the tangential field used in treating the breast is extended to
cover the internal mammary nodes. The incidence increases significantly
(8.8%) when RT and chemotherapy are given concurrently (17).

11.6 Cardiac Injury

This is a long-term complication associated with older methods of
treating the internal mammary nodes (18). It is as a result of damage to
cardiac vasculature from radiation treatment resulting in myocardial
infarction. The cardiac muscle is more resistant to radiation treatment except
when high doses of anthracyline-containing chemotherapy are given
concurrently with radiation treatment, that the cardiac musculature is also
prone to damage (19).

A significant proportion of the cardiac muscle can be in the field of
treatment when treating the intact breast or chest wall, especially en the left
side. This can be avoided to a significant degree by modification of the beam
direction. Virtual simulation of patients on the CT-Sim has also allowed
visualization of the extent of the cardiac volume included in the radiation
field and more accurate treatment planning. A recent Canadian study noted
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an increase in myocardial infarction of 1% at 10years in patients with left
side breast cancer treated with irradiation (20).

11.7 Secondary Malignancies

Secondary malignancies have been reported following irradiation
treatment. The time lag between treatment and development of secondary
malignancy is about 10yrs. Sarcoma of the chest wall and angiosarcoma of
the skin of the breast are the commonest occurring radiation induced
malignancy (13). In one series from Gustave -Roussy Institute in France, the
cumulative frequency of occurrence at 10, 20 and 30 years was 0.2, 0.43,
and 0.78 percent respectively (21). Other reported malignancies are very
rare; these are lung cancer, leukaemia, and contralateral breast cancer. The
latter is seen when patient are treated at a younger age (22).

12. THE ROLE OF RADIATION TREATMENT IN
THE MANAGEMENT OF DIFFERENT STAGES

OF BREAST CANCER

The following factors: the tumour, the surgery performed and the patient
parameters determine the use of radiation in the management of breast
cancer.
a) The tumour: size, pathology, and stage.
b) The surgery: mastectomy, partial mastectomy (segmentectomy) and

axillary dissection.
c) The patient: breast size, expected cosmesis, clinical status.

13. CARCINOMA IN SITU

TIs (Intraductal Carcinoma in Situ and Paget's Disease of the nipple with
no associated tumour).

This is a non-invasive breast cancer in which only about 10% of women
have palpable breast mass. Most are detected on screening mammography.
The risk of progression to invasive cancer is depended on a combination of
factors i.e. the site of the mass, the histological type and the status of the
resection margin.
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13.1 Treatment

In the past, mastectomy was the choice of treatment; this is curative in
about 98% of cases (23). Modem day practice is segmental resection of the
tumour with breast preservation if the volume of tumour involvement is not
greater than 3 cm in diameter, with low or intermediate nuclear grade
histology (24). Larger tumour volume leaves the breast severely deformed
following segmental resection. Such cases could benefit from prosthetic
replacement of lost breast tissue.

Following breast conserving surgery, with negative surgical resection
margin, the local failure rates were 26% and 11% with and without post-
operative radiation treatment respectively after an average of 46 months
follow up as per NSAPB B-17 study (25). Half of the recurrences had the
same histology as the primary lesion. There were no significant differences
in survival in those who recurred and those that did not recur, 94 and 98% 5-
year survival respectively (26). Radiation treatment is recommended after
breast conserving surgery in these cases.

13.2 Technique

The breast is treated as outlined above by using either of the two set up
techniques. The radiation dose is 50Gy fractions in 25 fractions over 5 weeks
at 2Gy per fraction. The axillary lymph region does not need to be irradiated,
because the possibility of involvement is about 3.6% (27). It is significantly
lower if the DCIS detected by mammography (27-30).

13.3 Positive Resection Margin

If the margin of surgical resection is positive, the probability of local
recurrence is higher (31). This is best managed by re-resection until a clear
margin is obtained or mastectomy should be considered if a clear margin
couldn't be achieved. If this is not clinically possible, extra radiation
treatment should be given to the tumour by bed using photon or electron
beam RT to a dose of IGy to 1.5Gy given in 5 fractions or interstitial
brachytherapy.

14. LOBULAR CA IN SITU

Lobular carcinoma in situ tends to be multicentric in the breast and
bilateral in 25 to 35% of cases (32). Radiation treatment dose does not play a
role in its management.
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15. MICRO INVASIVE CARCINOMA

These are tumours, which have extended beyond the basement membrane
of the cells into adjacent tissue no more than 1mm in greatest depth (Tlmic).
The post-surgical radiation treatment management is as in situ carcinoma.

16. EARLY STAGE INVASIVE BREAST CANCERS

Stages I to III (node negative, TI, T2, T3; NO).
Breast conserving surgery (BCS) and ipsilateral axillary node dissection

followed by radiation treatment is the' preferred surgery as this achieves the
same result as mastectomy and axillary node dissection. The review of
randomised trials on radiotherapy and early breast cancer found no
difference in survival in both groups of patients (33-34).

16.1 Treatment

Ipsilateral breast radiation is recommended in all sub groups of cases
following BCS irrespective of the size of tumour, the histology, the
menopausal status of the patient or other adjuvant treatments. Previous
NSABP studies did show significant decrease in the rate of local recurrence
with whole breast RT following BSC. The recurrence rates after 20 year
follow up were 14 vs. 39% for RT and no RT cases (34). No significant
survival benefit was reported with addition of RT. Following Mastectomy in
patients not suitable for BCS, chest wall irradiation is not recommended
when the axillary nodes are negative. However when the size of the primary
tumour is 4 cm and above chest wall irradiation is recommended to decrease
the probability of local recurrence.

16.2 Technique

Whole ipsilateral breast or chest wall is treated to a dose of 5000cGy in
25 fractions over 5 weeks. The benefit of extra treatment to the tumour site
when the resection margin is negative is debatable. This should however be
considered when the surgical resection margin is close, i.e. less than 10mm.

16.3 Timing of Radiation Treatment

In patients not undergoing chemotherapy, radiation treatment can
commence after the surgical site is healed and swelling of the breast has
subsided. If patient is scheduled for chemotherapy, RT can be delayed until
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completion of chemotherapy. A delay up to 6 months to permit the
administration of adjuvant chemotherapy has not been found to compromise
local control or survival (35).

Concurrent administration of radiation treatment and chemotherapy
increases significantly the skin reaction to radiation treatment as well as
other reactions associated with treatment. The probability of cardiac
complications increases especially with anthracylines-containing
chemotherapy e.g. Doxorubicin (also known as Adriamycin) (19).

No advantage is noted in concurrent chemotherapy and RT compared
with consecutive treatment with both modalities (36).

Axillary nodal radiation is not suggested in patients with negative nodal
involvement following adequate dissection of the axilla. The risk of nodal
recurrence is less than 1% (37). In patients with clinically negative axilla
nodal involvement, who have not undergone axillary dissection, irradiating
the axilla decrease the possibility of recurrence. The incidence of axillary
recurrence in this situation is 3% Vs 1.4% if radiation treatment was given as
reported in NSABP B 04 study (38).

17. EARLY DISEASE NODE POSITIVE CASES

(TONI, TINI, T2 NI).
The status of the axillary node is an important prognostic factor in

patients with early breast cancer. The probability of lymph node involvement
increases with increasing tumour size (39-41). The decision whether to
radiate the axilla or not in the presence of axillary node involvement is
dependent on the number of nodes involved, the presence or absence of
extra-nodal spread and the number of nodes examined.

17.1 Treatment

The number of lymph nodes involved is an independent prognostic factor
(42), as well as the grade of the tumour and the presence or absence of
lymphatic vessel invasion. In patients with less than 4 lymph nodes involved
following adequate axillary node dissection and in the absence of extra nodal
disease, the benefit of irradiation treatment is uncertain, hence treatment of
the axilla is not recommended. Such patients should receive ipsilateral breast
RT following BCS, or no RT following mastectomy. However if axillary
nodal dissection is limited to level 1 of the axilla, the probability of presence
of involved node at higher level is up to 67% (43), such cases should benefit
from axilla irradiation.
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The number of nodes retrieved from the surgical specimen is another
factor. When less than five nodes are retrieved, the risk of axillary
recurrence is high. The risk of axillary recurrence has been noted to be
inversely related to the number of removed nodes. Failure in the axilla was
about 5-21% when less than 5 nodes were removed and 3-5% when greater
than 5 nodes were removed (41-46). In this situation axillary nodal
irradiation is advised along with breast irradiation following BCS, and axilla
alone following mastectomy.

In the presence of four or more positive axillary nodes, the risk of
axillary recurrence and the probability of loco-regional recurrence are high.
Loco-regional recurrence is associated with high rate of distant metastases
and decrease overall survival by about 10% (47-49). The apex of the axilla
and the supraclavicular region should be irradiated as well as ipsilateral
breast following BCS or chest wall following mastectomy.

17.2 TECHNIQUE

The technique of treatment of the breast and the axilla is described above.

17.3 Dose

The dose to is 50 Gy in 25 fractions over five weeks at daily fraction
dose of 2Gy for both the breast and axilla.

18. INTERNAL MAMMARY NODES

The internal mammary (i.m.) nodes that are most important in breast
lymphatic drainage are the nodes in the upper three interspaces; the 2 d' 3d
and 4 h interspaces. The nodes in these interspaces are most likely to contain
metastases if it occurs. In the absence of axillary nodal involvement, the
probability of isolated i.m. nodal involvement is less low. With laterally
located tumour the incidence is about 2-9%, but could go as high as 7% in
medially located tumour (50).

As a rule, the i.m. nodes are not irradiated when the axillary nodes are
negative in laterally situated tumours. There is enough justification to radiate
the i.m. nodes in medially situated tumours when the axillary nodes are
positive especially if the number of nodes involved is four or greater. The
probability of involvement could be as high as 22% (50-51).

With the advent of adjuvant chemotherapy, the thinking is that the
chemotherapy should be able to sterilize microscopic disease in the i.m.
nodes if present. Hence there is increasing tendency to not irradiate the i.m.
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nodes even in the presence of medially situated tumour. This could be
justified because of the infrequent cases of isolated i.m. nodal recurrence in
the absence of recurrence at other sites (52-54).

Also the morbidity and long-term complications associated with radiation
of these nodes may not justify the gains realized from irradiation.

There have been three randomised trials in which irradiating the i.m.
nodes following mastectomy have shown survival benefit (55-57). There are
several randomised studies that have failed to show a benefit for i.m. nodal
irradiation (58-60). A definitive trial of the necessity of i.m. nodal irradiation
is being conducted by NCI Canada and EORTC. There are also on-going
isotope studies to identify the presence or absence of involvement of these
nodes prior to instituting treatment, the studies are in early stages and the
results are not conclusive at present. Before a decision is made as to
irradiating the i.m. nodes or not, each case should be studied as to the benefit
of treatment by combining the physical and biological characteristics of the
tumour as well as other adjuvant treatments given. The technique for
irradiating the i.m. nodes is outlined above. The dose is 50Gy in 25 fractions
over 5 weeks, at 2Gy per fraction. If a direct electron beam is used, 15Mev
electron energy, to a dose of 45Gy at 80% in 15 fractions over 3 weeks is an
alternative method of treatment.

19. LOCALLY ADVANCED CANCER OF THE

BREAST

(T3, T4; N 1, N2, N3).
These are large tumours with either extensive nodal involvement, skin

and or chest wall infiltration. Inoperable supraclavicular nodal involvement
(N3) is included with this group. The advance cancer of the breast
constitutes up to 50% of incident breast cancers in the developing world as
opposed to 5% incidence where screening mammography is practiced (61-
63). The management of advance cancer of the breast involves
multimodality treatment. Although surgery is still central in its management,
chemotherapy treatment plays a major role in the management of these
cases. There is a probability of 30 to 50% loco-regional recurrence if surgery
or radiation treatment alone is given without chemotherapy (64). The point
of controversy is Whether surgery should be preceded by chemotherapy or
not. Neo-adjuvant chemotherapy has been very successful in downgrading
the tumour and making borderline-resectable cases suitable for surgery. It
also allows breast-conserving surgery to be performed in cases, which would
have been treated with mastectomy. Clinical complete response rate of 8 to
63% has been reported and average overall response of 75% (65-68). The
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pathological complete response rate is about half of the clinical response
identified. The argument against neo-adjuvant chemotherapy is the
progression of tumour seen in non-responders to chemotherapy; this
percentage is low (5%). A randomised control trial of neoadjuvant
chemotherapy against postoperative chemotherapy found an increase
survival and disease free survival benefit in patients given neoadjuvant
chemotherapy (69). A 10% increase in the number of breast conserving
surgery was also noted in these cases (68).

Even when there is a favourable response to neo-adjuvant chemotherapy
and surgery, radiation treatment is still required in these cases to decrease the
probability of loco- regional recurrence (70-71). ECOG study (72)
randomised 352 cases following six months of chemotherapy and hormonal
therapy to surgery vs. surgery plus RT. After nine years of follow-up, the
disease free survival and overall survival showed no statistically significant
difference, but local relapse rate was 60% and 46% in surgery arm and
surgery plus RT arm respectively. The median time to recurrence was 4.7
and 5.2 years respectively. Isolated loco regional recurrence was higher in
the surgery alone arm, 27% vs. 4%.

19.1 Treatment

Patients who have had pathologic complete remission should have breast
irradiation and supraclavicular treatment if the surgical treatment was BCS
and axillary node dissection. Treatment of the internal mammary node in this
group of patients will depend on the location of the tumour and other
physical and biological parameters as espoused above. For patients with
residual disease in the surgical specimen, all the potential areas of recurrence
should be irradiated, i.e. chest wall following mastectomy or breast
following BCS, the axilla and the supraclavicular regions. The same criteria
as above should be used to decide if the internal mammary nodes need to be
treated. The technique is as above and the dose of radiation treatment for
each of the site is 50Gy in 25 fractions over 5 weeks at 2Gy per fraction.

Boost treatment to the tumour bed is required if the surgical resection is
positive or if the surgical resection is close. This could be done with either
by brachytherapy, photon or electron beam therapy. The patients treated with
the trimodality approach have about 50% long-term survival.

20. INOPERABLE BREAST CANCER

These are cases that even after adequate number of courses of
chemotherapy are not suitable for surgical resection. The dose to the intact
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breast is increased to 60Gy in 6weeks, in 30 fractions at 2Gy per fraction. In
cases of involved supraclavicular node involvement, extra dose of 5Gy in 2
fractions need to be given to the nodal region using a reduced field size.

21. INFLAMMATORY BREAST CANCER: (T4D)

This is a locally aggressive and relatively rare breast cancer. It is
responsible for 0.5 to 5% of all breast cancers. The incidence tends to be
higher in the black population when compared with the white population
(73-74) (Please, see also the contributions of Paul Levine and Carmela
Veneroso - Chapter 6 -, and of Hussein Khaled - Chapter 5 - in this book).
It is often of the ductal type breast cancer with at times no palpable mass.
Diagnosis is by its clinical presentation. There is diffuse brawny induration
of the skin of the breast due to dermal lymphatic infiltration by tumour cells.
About one third of the cases present with distant metastases at the time of
diagnosis (75), (77).

Management is primarily with chemotherapy, followed by surgery and
radiation treatment as per advanced cancer of the breast in cases that respond
to the chemotherapy with non-metastatic disease at diagnosis. The internal
mammary node should be treated in these cases due to extensive lymphatic
involvement. Response to chemotherapy is fairly high, about 60-80%. The
loco-regional failure rate is very high about 70% when surgery is not a
component of the management. About 39% are alive and disease free
following 20-year follow-up. Five year survival with surgical management
alone is 10% and with RT alone 17% (70), (76). Combined surgery and RT
improves loco-regional control without significant impact on long-term
survival (77).

22. BREAST CANCER DURING PREGNANCY

The incidence is about 0.2 to 3.8% of breast cancer in patients above 30
years of age, but this can get as high as 10-25 % in patients less than 30
years old. The gestational age and expected date of delivery are important
factors in the management of breast cancer occurring during pregnancy
Surgery is well tolerated by both the fetus and the mother without increase
incidence of complications or fetal loss (78). Radiation treatment during
pregnancy is avoided because of probable fetal malfunction from the
treatment. There is no safe dose of radiation. The fetus is more sensitive to
radiation treatment during the first trimester. Also at third trimester, the
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uterus rises superiorly toward the breast thereby increasing the fetal dose
from secondary scatter radiation.

The treatment strategies used for pregnant and non-pregnant breast
cancer cases are similar. If a patient requires treatment during the 1SV

trimester, abortion of the fetus is advised. In the third trimester, treatment
could be withheld until the fetus matures to be delivered. It is not known if
delay in giving radiation or chemotherapy treatment has adverse effect on
the outcome of the cancer. Considering however that up to six month delay
occurs before radiation treatment is given when patients are on
chemotherapy, it may sound to reason that delay will not be harmful. The
difference in this situation is that chemotherapy is also not given.

23. PALLIATIVE TREATMENT

Radiation treatment plays an important role in relieving of symptoms in
patients with metastatic disease. The commonest sites of metastases are
liver, bone and brain.

The liver is not amenable to high doses of radiation treatment due to the
sensitivity of the liver parenchyma cells to radiation. The dose that the liver
can tolerate is not sufficient to control the tumour within it. Hence liver
metastases are best managed by chemotherapy or other modalities that are
suited for the liver.

24. BONE AND BRAIN

These sites respond favourably to radiation treatment.

24.1 Bone

Symptomatic bone metastases respond in more than 60% of cases to
radiation treatment. Subjective changes are noted prior to objective changes
in the bone. Patients start to experience pain relieve within a week of
completion of treatment. The early relieve of symptom may be due to the
turning off of the prostaglandin produced by the growth of the metastatic
cancer in the bone.

The dose of radiation given varies from 30Gy in 10 fractions over 2
weeks to a single dose of 8 to IOGy. The duration of relieve of symptom
tend to be longer with the longer duration and higher dose of radiation
treatment. There is no difference in the proportion of cases that respond to
the various dose regimens. Hence in patients in whom the expected life span
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is more than 6 months, the longer duration of treatment with higher dose
may be preferred. The commonest dose regimen is 20Gy in 5 fractions both
to axial and appendicular skeleton. For appendicular skeleton a single high
dose is not advised especially if the spinal cord is in the field of treatment
due to a possibility of damage to the spinal cord.

In most cases treatment is limited to symptomatic site, when there is a
presenting symptom. However non-symptomatic bone metastases identified
on bone Xray or on bone scan with significant bony erosion should be
treated if there is possibility of fracture of the bone or spinal cord
compression in the nearest future.

24.2 Brain Metastases

Breast cancer is responsible for 15 to 20% of all brain metastases (79-
81). The management is depended on the following factors: the number of
metastases, the location of the metastases, the performances status of the
patient, the expected life span, the presence or absence of other sites of
metastases or local recurrence and availability of neurosurgical facilities.

The initial management is medical before definitive treatment is given,
this involves the control of symptom of raised intracranial pressure with
steroid, and administration of anticonvulsant if the patient presents with
convulsive symptoms.

Single metastatic lesion suitably located is best managed by surgical
resection followed by whole brain radiation treatment to a dose of 30Gy in
10 fractions over 2 weeks, in good performance patient in which expected
life span is 6 months or longer. Stereotactic radiation treatment followed by
whole brain irradiation treatment gives similar result.

A patient with a single brain lesion but with other metastatic sites and
with poor prognosis may not benefit from surgical resection of the tumour.
Such patients are best managed by whole brain radiation to a dose of 30Gy
in 10 fractions over 2 weeks or 20Gy in 5 fractions in 1 week. The patients
with multiple brain metastases are alsomanaged in the same fashion.

The advantage of surgical resection followed by whole brain RT is
decrease recurrence in the brain, improved quality of survival as opposed to
whole brain RT alone. The overall survival of the patient is determined by
the state of the primary cancer rather the mode of management of the brain
metastases. About 50 to 85% of cases treated respond with symptomatic
relieve and positive changes on CAT scan of the brain following radiation
treatment (82-83). Improved response is noted in the cases managed by
combined modality, i.e. surgery and RT.
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25. PROBLEMS CONFRONTING WOMEN OF
AFRICAN DESCENT WITH REGARD TO
ACCESS TO RADIOTHERAPY TREATMENT

The problem with access to medical treatment is accentuated when
dealing with radiotherapy treatment due to its unique nature. There are fewer
facilities in the developing world. As of 1998 the total number of
megavoltage teletherapy machines in the whole of Africa was one hundred
and fifty five. To appreciate the magnitude of the problem, the developing
world represent 85% of the world population, the developed world (North
America, Western Europe, Australia and Japan) have two thirds of all
radiotherapy facilities, 85% of all Linac Accelerators and 30% of all Cobalt
60 machines. Most machines in the developing world are of the latter type,
2100 in all. To appreciate the magnitude of shortage of facilities, the IAEA
figures show that there are 30 radiotherapy centres in Middle Africa
consisting of 28 countries of which 8 countries do not have any radiotherapy
facility. These countries have a total of 28 Cobalt 60 and 4 Linac
Accelerators. In comparison, Canada, with a population of 36 million, has 34
centres, 108 Linac Accelerators and 36 Cobalt units. By International
Atomic Energy Agency (IAEA) estimate, 10,000 machines will be needed in
the developing world by year 2015 to provide the needed treatment for the
population estimating that 50% of all cancer patients will need radiotherapy
treatment (84).

The centres available are often less equipped with regard to personnel
and equipment. Due to the high technology involved in delivering radiation
treatment, the personnel required to run the centres need training which often
are not available within the country i.e. radiation physicists, dosimetrists,
radiation technologists, electronic personnel and radiation oncologists.
Hence the centres operate at a sub-optimal level compared with similar
centres in the developed world. The shortage of maintenance personnel leads
to greater downtime of the machines due poor servicing and unavailable
spare parts. The infrastructure of the countries are often less capable of
supporting sophisticated machinery, hence the increased frequency of
breakdown. One of the most important infrastructure often lacking is
uninterrupted and steady power supply without significant fuctuation in
electrical voltages. In addition, the high humidity confronted in the tropical
countries is not conducive to the proper running of electronic equipment. On
account of these, less sophisticated machines are found in the developing
world i.e. Cobalt 60 machines, which are more robust in terms of day to use.
Radiation is produced from an isotope resident within the machine, which
does not need electrical power for its production. The drawback with this
machine is the fact that the energy of radiation produced is low and it is not
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suitable for the various situations encountered in the management of
malignant lesions.

In the developed world, the problem confronting women of African
Descent is not the availability of radiotherapy centres but accessibility.
Studies carried out in the US found that, this sector of the population tend to
be more in the low socio-economic stratum. In this stratum are 26.3% of
African Americans, 22.3% of Latin Americans, 11.6% of Asia-Pacific
Americans females compared with 7% of white females (85). This sector of
the population is depended on public funded health care. Access to state of
the art in surgical, radiotherapeutic and systemic treatment are limited on
account of limited resources available in public funded compared with
teaching hospitals (86). It was noted that African American women who
were diagnosed with early stage breast disease and who received BCS as
initial treatment are less likely to receive postoperative radiotherapy (87).

There is a common trend in both the developed and developing worlds
amongst women of African descent, higher percentage of the women present
with advanced disease when compared with their white counterpart. In
African-Americans, this was explained on the basis of limited access to and
less use of baseline prevalence screening i.e. clinical breast examination and
mammography and delay in subsequent follow up of abnormal screening
results. These are due to patients and clinician's behaviour, health care
system barrier and inequities in the system. In the developing world, the
limited access to health care due to decreased availability, cultural patterns
and most importantly poor health education are responsible for delay in
reporting illnesses. Significant proportion of women with low education are
not aware of breast cancer as a disease that cannot be treated successfully
with known native measures. It is not unusual for these patients b have
received treatment from native herbalists (Also, please, see the contribution
of Christopher Williams on "Barriers to successful management of breast
cancer" - Chapter 14- in this book).

Irrespective of increase in health care funding towards more radiotherapy
centres in the developing world; if health education is not improved, patients
will continue to present with late disease resulting in poor overall survival
from treatment.

26. PRACTICE OF RADIOTHERAPY IN THE
DEVELOPING COUNTRIES

The practice of radiotherapy in the developing world in general and in
breast cancer in particular presents a set of unique situations not confronted
in the developed world. A high proportion of cases up to 60% present with



7. Radiotherapy of Breast Cancer 147

late disease and radiotherapy facilities are few and distant from the homes of
the patients. The late presentation may have a cultural undertone coupled
with the paucity of available radiotherapy centres and physicians.

To practice in this situation, innovative ways of managing these cases
have to be developed. One such innovative approach is the use of hypo-
fractionation, in which single large doses at interval of about seven days
apart are given to patients. A dose of 8 to 10 Gy is given with simple set up
for one to three treatment to cases with locally advanced disease with or
without metastases, in which surgery is not an option, and staying away from
home for long duration of treatment is not feasible. The treatment helps
alleviate the presenting symptom and provides good palliation of symptoms,
which in most cases is pain. It also decreases the size of the breast tumour
and the fungation that may be present for better cosmesis. This type of
technique has been successfully used in the treatment of advanced non-
surgical lung cancer in which the prospect of cure is low (88).

This practice was found to be very useful at the University College
Hospital lbadan, Nigeria, when the number of functioning radiotherapy
centres in the country of 100 million population was not more than two and
the surrounding West African countries had no such facility. The equipment
consisted of a Co6° and an Ortho-Voltage machine.

The unstable power supply especially voltage fluctuation often causes
frequent machine break down, far more than what is experienced in the
developed world. We found the Co60 to be best suited for treatment of our
cases because of its y-rays are generated from in dwelling isotope that
requires no power supply. The electrical power needed for running of other
aspects of the machine was easily supplied from a stand-by electrical
generator.
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1. INTRODUCTION

One of the most important factors that have led to the modem
management of primary breast cancer has been the acceptance of the fact
that the natural history of the disease is associated with early systemic
dissemination, treatment failure and death (1). This led in the 1950's and
1960's to the realisation of the need for systemic therapy in conjunction with
the local therapy of the cancer either by surgical resection with or without
radiation therapy. This type of chemotherapy, which is administered in the
absence of overt manifestation of disseminated cancer, is referred to as
adjuvant chemotherapy. The rationale for the development of this type of
treatment modality was based on observations that disseminated tumour cells
in experimental animals could be destroyed with systemically administered
chemotherapeutic agents (2-4).

The global annual incidence of breast cancer is approximately one
million cases (5). In North America and Europe, breast cancer accounts for
30% of all cases of malignant disease in women, and is the second most
frequent cause of cancer death (after lung cancer) (6). The incidence of
breast cancer is over 180,000 cases per year in the United States alone. It is
estimated that more than 100,000 out of the newly diagnosed cases are
candidates for adjuvant chemotherapy. The disease therefore represents a
significant workload of the practising oncologist. The benefit from
chemotherapy, however, is modest, being only 2% at 10 years. In other
words, of the 100,000 women who are candidates for adjuvant chemotherapy
annually, about 2,000 of them can be saved from disease recurrence or
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progression. On the other hand, however, the modest improvement is
achieved at the cost of significant morbidity from the treatment modalities,
including systemic chemotherapy, hormonal therapy and perhaps, radiation
therapy. On the whole, breast cancer constitutes a significant public health
challenge in much of the developed world. It is becoming increasingly so in
the developing parts of the world as well. While there can be no question
that major advances have been made, breast cancer continues to be a major
public health problem. The 1990 National Institutes of Health (NIH)
Consensus Development Conference on early-stage breast cancer has
emphasised that from 1990 to 2000, 1.5 million women in the United States
would be newly diagnosed with breast cancer and that up to 30% of them
will ultimately succumb to the disease (7). The plethora of information that
has been generated over the years has contributed to managemert confusion
in terms of description of disease prognosis and designing appropriate
treatment for the patients who are increasingly becoming knowledgeable
about their disease as result of pervasive on-line information. Furthermore,
the traditional role of the physician as the authority of how his or her patients
should be treated is rapidly yielding grounds, at least in the developed world,
to one of joint participation in decision making between the physician, the
patient and the family.

1.1 Factors that are Used to Identify Patients who

should Receive Adjuvant Chemotherapy

The process of identifying which women with breast cancer should be
recommended for adjuvant chemotherapy involves determining the presence
in such women of prognostic and predictive factors. Prognostic factors are
measurements available at the time of diagnosis or at the time of surgery,
that, in the absence of adjuvant chemotherapy, are associated with
recurrence rate, death rate, or other clinical outcome. Such factors address
the question: "How bad is my cancer?" Predictive factors on the other hand
are measurements associated with the degree of response to a specific
therapy. Predictive factors address the question: "How should my cancer be
treated?" Any factor has the potential of being both prognostic and
predictive. Thus, a breast mass that is 5cm or more in any woman carries a
worse prognosis than one that is 1.0cm or less. The size of the former
tumour is predictive of the need for adjuvant intervention after local therapy,
while the later would tend to predict a more favourable outcome and a more
conservative management approach.

Prognostic and predictive factors fall into three categories: patient's
characteristics (such as age and race), disease characteristics (tumour size
and number of involved regional lymph nodes), and biomarkers (measurable
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parameters in tissue, cells and body fluids). Accepted prognostic and
predictive factors include age (8), tumour size (9), axillary node status (9),
histological tumour type, standardised pathologic grade and hormonal status
(10). Race appears to be a prognostic but not predictive factor. Women of
African descent with breast cancer are generally younger (11-17) often have
larger turnours at diagnosis (13-14), (17-18) and a higher percentage of
hormone receptors negative tumours (14),(16),(18-20). These factors
contribute to a poorer prognos is (12-13), (17-18), (20-24). In cases of similar
clinical presentation, however, adjuvant treatment confers similar benefit to
women of African descent and their Caucasian counterpart (16), (25). The
value of newer biomarkers and the new technologies for identifying them
remains unclear. Overexpression of HER2/neu is associated with poor
prognosis in node positive patients (26-27) and may predict response to
therapy (28-29) However, laboratory methods and the reporting of results
would need to be standardised before the predictive performance of this
biomarker, like several other newer markers, can be determined (30). The
NIH Consensus Conference panel of 2000 listed the currently accepted
prognostic and predictive factors to include: age, race (prognostic factor
only), tumour size, histological tumour type, axillary nodal status and
standardised pathologic grade. The only two biomarkers in the list were
hormone receptor status and mitotic rate. These and other
prognostic/predictive factors as they occur in African American as compared
to Caucasian American women are listed in Table 1.

The conference observed that more benefit accrues from chemotherapy in
which antimetabolites, such as 5-Fluorouracil and Methotrexate, are given
intravenously rather than orally. It also recommended that, given the
numerous unanswered questions in the adjuvant systemic treatment of node
negative breast cancer, all suitable patients should be encouraged to enrol in
appropriate clinical trials. Those who are not candidates for clinical trials or
who refuse to participate in such trials should be made aware of the benefit
and the risk of adjuvant systemic therapy. The estimated risk of recurrence
without chemotherapy should be discussed with the patients. The degree of
benefit should be discussed in comparison to the potential for toxicities and
impact on quality of life. In some cases of node negative breast cancer, the
degree of improvement may be outweighed by the disadvantage of therapy.
Prognostic factors are used to provide an estimate of risk of recurrence in
women with early-stage breast cancer. In no case of node -negative breast
cancer can the risk be regarded as zero, although most patients are probably
cured by local/regional therapy. The 1990 conference reviewed at least 6
prognostic factors of node negative breast cancer, including tumour size,
oestrogen and progesterone receptor status, nuclear grade, histological grade,
proliferative grade, and other factors.
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Table 1
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Among the other factors reviewed were protease cathepsin D, HER2/neu,
epidermal growth factor receptor and stress-response (heat shock) protein.
There is a strong correlation between tumour size and risk of recurrence (9).
Even within the category of T, (i.e less than 2.0cm) the risk of relapse varies
significantly, being as low as <10% in 10 years for tumours less than 1.0cm
in maximum dimension, as compared to 1.1 to 2.0cm. Patients with receptor
positive tumours have a better prognosis than those with receptor negative
tumours, although the difference in recurrence rate is of the order of only 8%
to 10% at 5 years (26). Nuclear grade is a well-documented prognostic
factor, if it can be reliably determined. High nuclear grade is associated with
a higher risk of recurrence. Histological subtypes that carry favourable
prognosis include tubular, colloid (mucinous), and papillary subtypes.
Proliferative rate as determined by DNA flow cytometry is used to determine
the S-phase fraction and ploidy status. Unfortunately, methodological
problems limit the usefulness of this test in up to 25% of specimens. S-phase
fraction has been observed as an independent prognostic factors in sime
studies (26). High levels of protease cathepsin D are associated with
unfavourable prognosis (26). At the time of the 1990 conference, there was
not enough information on HER2/neu, epidermal growth factor receptor, and
stress-response protein to allow for conclusive comments. In the process of
evaluating individual risk in node negative breast cancer, it should be
recognised that prognostic factors are associated with a wide range of risk of
recurrence. Outside clinical trials, it is reasonable not to treat a node negative
individual with a tumour of <1.0cm because of the risk of recurrence of
<10% in 10 years. However, with increasing tumour size, other prognostic
factors should be considered in addition to the tumour size. Risk categories
for patients with node-negative breast cancer, as recommended at the 0'
International Conference on adjuvant therapy of primary breast cancer in St.
Gallen, Switzerland in 1998 as summarised by Goldhirsch et al (31) is
presented in Table 2.
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Table 2. Risk Categories for Patients with Node-Negative Breast Cancer.
Factors* Minimal/low risk Intermediate risk High Risk

(has all listed (risk classified between (has at least one
factors) the other two categories) listed factor)

Turmour sizet 1 cm > 1-2 cm >2 cm

Oestrogen receptor (ER Positive Positive Negative
and/or progesterone
receptor (PgR) status.J
Grade§ Grade I Grade 1 - 2 Grade 2-3

(uncertain
relevance for

turmours? I cm)
Age in years ? 35 <35

Some panel members also recognize lymphatic and/or vascular invasion as an important
feature that indicates an increased risk.
"f Pathologic turmonr size (i.e. size of the invasive component) the most important prognostic
factor for defining the additional risk of relapse.
. ER status and PgR status are important biologic characteristics that identify responsiveness
to endocrine therapies.
§ Histological and/or nuclear grade.
: Young age is high risk: Exact age threshold undefined.

Adapted from Goldhirsch et al. Journal of the National Cancer Institute: 1998;90 (21 ); 1601 - 1609

2. AFRICAN AMERICAN ETHNICITYAS A
PROGNOSTIC FACTOR IN EARLY-STAGE
BREAST CANCER

The subject of the prognosis of early-stage breast cancer in African
American women has received a considerable attention in the medical
scientific community over the last decade. Several studies indicate that the
disease carries a more unfavourable prognosis among African American
women as compared to Caucasian American women (8), (10), (12-13), (15),
(19), (21-24), (32). The unfavourable prognosis appears to be related to the
higher frequency among the African American patients on presentation of
prognostic factors that are universally accepted as indicative for poor
outcome (Table 1). These include: age = 50 year (12-14), (16-17), age < 35
year (17), large primary tumours (17-18), (20) and involvement of regional
lymph nodes (8), (12), (14), (19), (25). Other adverse prognostic features at
presentation include a higher stage , hormone receptor negative disease (10),
(13), (21), (24), and other adverse histological features including poor
differentiation, high-grade nuclear atypia, and more aggressive histology
(e.g. more medullary and less lobular histological variants) (11). Trock
reviewed published data on the epidemiology, pathology and molecular
biology of breast cancer in African American women in order to identify
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how the aetiology and presentation of the disease differ from those in
Caucasian American women. He indicated that the survival difference could
be primarily attributed to diagnosis at a later stage among African American
women. He however cited evidence from a number of studies suggesting that
the tumour in African American women might have a more aggressive
phenotype, which could also contribute to the survival disparity. He pointed
out that some studies have reported higher S-phase fraction in the African
American breast cancer. However, over expression of p53 and erbB -2 occurs
with similar frequency in African American and Caucasian women, although
limited data suggest the African Americans might exhibit different p53
mutation spectra, including the suggestion of a specific polymorphism in the
African Americans women (also see the of David F. Chhieng et al., -
Chapter 3 - and F. lkpatt and 0. Olopade - Chapter 2 - in this book).

At least one group of investigators has suggested that the reported
difference in prognosis may not be on the basis of racial disparity (33). In
their study of 163 African American, 205 Hispanic, and 964 Caucasian
women treated at the MD Anderson Cancer Centre between 1987 and 1991,
Franzini et al. observed that race was not a significant predictor of survival
after adjusting for socio-economic status, and "other confounding factors
such as demographic and disease characteristics". They concluded that other
factors associated with low socio-economic status, such as "life-style and
behaviour" might affect survival. Simon and Severson (21) reported that
after controlling various factors that are known to be associated with adverse
prognosis, as well as census-derived socio-economic status, and the presence
of a residency training program at the treatment hospital, the relative risk for
dying of breast cancer for African American women compared to Caucasian
American women was 1.68 for women less than 50 years old, and 1.33 for
women older than 50 years. They concluded by emphasising the need to
focus more attention on public health efforts towards younger women.
Haybittle et al, (34) used the data from the Cancer Research Campaign trial
of the Medical Research Council of the United Kingdom to study the effect
of social class and weight on prognosis after treatment either a simple
mastectomy plus postoperative radiotherapy or by a simple mastectomy
followed by watch-and-wait policy. When the survival curves of patients in
manual classes were compared with those of non-manual classes, there was a
tendency for the latter to do better. However, the difference was not
statistically significant (p=0.12). By contrast, there was a statistical highly
significant difference (p=0.002) in survival favouring patients weighing less
than or equal to 60 kg compared to those weighing greater than 60 kg. Thus,
while the effect of weight is to increase the mortality due to breast cancer,
the same was not clearly so for social class.
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Dignam and colleagues (25)examined the survival and related endpoints
among African American and Caucasian American women with lymph node
negative breast cancer who participated in two randomised clinical trials of
the National Surgical Adjuvant Breast and Bowel Project (NSABP). One of
the studies involved oestrogen-receptor positive, while the other involved
oestrogen receptor negative patients. The goals of the study included the
determination of whether African American and Caucasian American had
comparable outcomes, accounting for ER status and differences in patient
characteristics at diagnosis. The investigators also sought to establish
whether treatment response was similar for African American and Caucasian
American women with these variants of breast cancer. They observed that
adjusted relative risk estimates indicated similar prognosis for African
American women compared with Caucasian American women for mortality
and disease-free survival, regardless of the oestrogen receptor status. They
concluded that African American and Caucasian American women with
localised breast cancer had similar outcomes and benefited equally from
systemic therapy. They suggested that early detection and appropriate
therapy among African American women could result in a reduction in the
current disparity of in breast cancer mortality between African American and
Caucasian American women.

3. AFRICAN AMERICAN ETHNICITYAS A
PREDICTOR OF BREAST CANCER
MANAGEMENT

The NIH Consensus Conference of 2000 recognised African American
ethnicity as a prognostic factor, that is, a marker for aggressive behaviour of
early-stage breast cancer as compared to the Caucasian American
population. However, this does not imply that the African American woman
with early-stage breast cancer needs to be treated differently compared to the
Caucasian American woman. A number of publications suggest that optimal
treatment of early-stage breast cancer in African American woman leads to a
similar outcome as in Caucasian American woman stage for stage. Thus,
Dignam (14) reported on the National Surgical Adjuvant Breast and Bowel
Project (NSABP) clinical trials experience in which the outcomes of
treatment for African-American and Caucasian-American patients
participating in selected randomised studies were analysed. The objective of
the analysis was to determine whether prognosis or efficacy of systemic
adjuvant therapy differed between the groups, since randomised clinical
trials offer the advantage of a similar disease stage and a uniform treatment
plan for all participants. The patients in the analysis included those with
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axillary node positive and axillary node negative diseases. Among patients
with lymph node-negative disease, African-Americans had disease-free
survival rates similar to Caucasians. However, the African Americans
experienced a modestly greater mortality rate than their Caucasian-American
counterparts. Among lymph node-positive patients, African-American
patients experienced disease-free survival rates that were similar to those of
Caucasian Americans. However, survival was again less favourable among
African Americans than Caucasian Americans. Survival (excluding deaths
most likely attributable to causes other than cancer) was similar between
African-American and Caucasian-American patients. In summary, African-
American women and Caucasian-American women who were diagnosed at a
comparable disease stage and were similarly treated appeared to experience
similar breast cancer prognosis. However, an excess of mortality rate
persisted among African American women. The excess may be due to
greater mortality from non-cancer causes among African-American women.
Dignam concluded from the study findings that African-American women
and Caucasian-American women with breast cancer derive a similar benefit
from systemic adjuvant therapy when it is administered in accordance with
their clinical and pathologic disease presentation. Newman and her
colleagues (32) observed from a literature review that breast-conservation
therapy is under-used among African-American women. They also observed
higher rates of locoregional recurrence among them compared to Caucasian-
American women whether they receive breast-conserving surgery or
undergo mastectomy. They attribute this to the more aggressive nature of the
disease in African Americans. They noted, however, that the response rates
to appropriately delivered systemic therapy are similar for African-American
and Caucasian-American women.

4. IDENTIFYING PATIENTS FOR WHOM
CHEMOTHERAPY SHOULD BE
RECOMMENDED

Clinical research performed in various parts of the world over the last
two decades have made it possible to identify women who would benefit
from adjuvant chemotherapy. The question was the subject of discussion at
the NIH Consensus Conferences of 1990 and 2000. The 1990 conference
limited its deliberations to the role of adjuvant therapy for patients with node
negative breast cancer. The conference observed from the data of 10
randomised trials reviewed showed that adjuvant systemic therapy reduces
the rate of recurrence by approximately one-third. This would imply that
among a group of patients with a risk of breast cancer relapse of about 30%,



162 Breast Cancer in Women of African Descent

adjuvant chemotherapy would decrease the risk to 20%. However, the
benefit in terms of improvement in survival or quality of life could not be
defined. This was probably because of the small sizes of the studies, and
because the risk of death from node negative breast cancer is low. Thus, the
impact of chemotherapy in further reducing the low-risk of mortality in node
negative breast cancer would probably require a much longer period of time
of observation to achieve statistical significance. Since the NIH Consensus
Statement on Treatment of Early Stage Breast Cancer was issued in 1990,
additional information has become available that supplements the original
statement. This includes the observation of Fisher and his colleagues (35)
that adjuvant chemotherapy does provide a survival benefit in clinical trials
in selected women with node-negative, hormone receptor negative breast
cancer status. The B-20 study of the National Surgical Adjuvant Breast and
Bowel Project (NSABP) was conducted to determine whether chemotherapy
plus Tamoxifen would be of greater benefit than Tamoxifen alone in the
treatment of patients with axillary lymph node-negative, oestrogen receptor-
positive breast cancer. Eligible patients (n = 2306) were randomly assigned
to one of three treatment groups following surgery. A total of 771 patients
with follow-up data received Tamoxifen alone; 767 received Methotrexate,
Fluorouracil, and Tamoxifen (MFT); and 768 received Cyclophosphamide,
Methotrexate, Fluorouracil, and Tamoxifen (CMFT). Through 5 years of
follow-up, chemotherapy plus Tamoxifen resulted in significantly better
disease-free survival than Tamoxifen alone (90% for MFT versus 85% for
Tamoxifen [P =.01]; 89% for CMFT versus 85% for Tamoxifen [P = .001]).
A similar benefit was observed in both distant disease-free survival (92% for
MFT versus 87% for Tamoxifen [P = .008]; 91% for CMFT versus 87% for
Tamoxifen [P = .006]) and survival (97% for MFT versus 94% for
Tamoxifen [P = .05]; 96% for CMFT versus 94% for Tamoxifen [P = .03]).
Compared with Tamoxifen alone, MFT and CMFT reduced the risk of
ipsilateral breast tumour recurrence after lumpectomy and the risk of
recurrence at other local, regional, and distant sites. Risk oftreatment failure
was reduced after both types of chemotherapy, regardless of tumour size,
tumour oestrogen or progesterone receptor level, or patient age; however, the
reduction was greatest in patients aged 49 years or less. No subgroup of
patients evaluated in this study failed to benefit from chemotherapy. The
authors concluded that this and other NSABP studies indicate that patients
with breast cancer who meet NSABP protocol criteria, regardless of age,
lymph node status, tumour size, or oestrogen receptor status, are candidates
for chemotherapy.

The most relevant factors for the estimation of risk in node-positive
early-stage breast cancer are the nodal status and the number involved lymph
nodes. For patients with node-negative breast cancer, tumour size, tumour
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histological and nuclear grade, steroid hormone receptor status, lymphatic
and/or vascular, and age are among factors that should be considered. This is
according to a report on the deliberations of a panel at the a' International
Conference on Adjuvant Therapy of Primary Breast Cancer in St. Gallen,
Switzerland in 1998. Additional considerations in respect of decision-
making about treatment should include patient's preference. Table 2 list risk
categories that were discussed by the St. Gallen 1998 panel (31).

5. EVOLUTION OF ADJUVANT CHEMOTHERAPY

OF BREAST CANCER

The development of adjuvant chemotherapy has been a worldwide
process geared towards the definition of chemotherapy regimens that would
be most effective in eliminating micrometastatic disease.

The concepts of cell kinetics of Skipper, Schabel and Cox as well as that
of Norton and Simon (36-37) led to the designs of treatment regimens based
on cell kinetic principles. The Norton-Simon mode, however, likens the
cellular growth kinetics to Gompertzian growth pattern. According to this
model, the growth rate of the unperturbed tumour is always changing. Thus,
the proportion of cells killed is higher when cell numter is low. Conversely,
the re-growth of a population of cells is more rapid when the cell number is
decreased. This probably explains why although varying adjuvant
chemotherapeutic regimens could result in greatly different log kill, only a
slight impact on eventual clinical results measured in years is observed. It is
clear that such moderate impact could be missed easily as a result of other
experimental fluctuations, especially when the clinical experimental sample
is small (3 7).

Principles of chemotherapy that have been explored both in experimental
and clinical research include dose escalation, dose intensity and dose
density. Dose escalation involves simple increase in the dose of individual
treatment agent. Dose intensity is the amount of drug in relation to the body
surface area and the period of therapy, e.g. the amount in milligram per
(body surface area) per week. Dose density is the term applied when the
period between treatment doses is reduced. These three characteristics of
cancer chemotherapy have been evaluated with reference to their role in
tumour control both in animal experiments (38-39) and in retrospective (40)
as well as in prospective randomised clinical trials (40-46). An extreme
example of dose escalation is the modality that involves the use of
consolidation of conventional adjuvant chemotherapy with autologous bone
marrow support (ABMS). It is clear that the higher the dose or dose intensity
of treatment, the higher the response rate and the longer the disease-free
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survival period. However, there is no consensus that dose escalation or
higher treatment dose intensity in adjuvant therapy leads to augmentation of
cure rate in early-stage breast cancer (36). This is because the major
impediment to cure is the Gompertzian type re-growth phenomenon. Norton
has suggested that for this reason one should realise that it is unlikely that
dose escalation alone will make a dramatic difference to the outcome of
breast cancer. He also suggested that the combination of dose escalation and
dose-intensity might be an extremely efficient method of increasing cell kill
and improving therapeutic results. The mathematical models of tumour
cytoreduction and re-growth following conventional dose-escalated and dose
dense treatment regimens are illustrated in Figure 1.

Figure 1. Mathematical models of tumor cytoreduction and regrowth following conventional,
dose-escalated, and dose-dense treatment regiment. Adapted with permission from Norton, L.:
Evolving Concepts in the Systemic Drug Therapy of Breast Cancers (Seminars in Oncology,
1997; 24 (No. 4, Suppl) SIO-3-SIO-10.

Combination chemotherapy, which is one of the products of modem
approaches to pharmacological control of cancer, has been 'shown to be
superior to single agent chemotherapy in some tumours. Its use, however,
involves a reduction in the dose of each agent compared to its dose as a
single agent. It is possible that the reduced dose may be less effective in
controlling the tumour as compared to the full dose of the drug, thus leading
to treatment failure. Norton (36) has argued, as illustrated in Figure 2, that
sequential use of agents (or regimens) is potentially superior to using them in
alternating fashion. In support of this concept is the outcome of a
randomised clinical trial study of adjuvant chemotherapy of high-risk breast
cancer, in which patients who received cycles of Doxorubicin followed by
CMF sequentially had a better outcome as those who received Doxorubicin
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cycles alternatingly with CMF (44). Sequential use of drug agents or
regimens assumes a greater importance when the agents or regimens used
are known to be non-cross resistant. Thus, the taxanes (Docetaxel and
Paclitaxel) are known to be non-cross resistant to the Anthracylines. In a
pilot study by Hudis and his colleagues (47), high-risk breast cancer patients
were treated with sequential single-agent schedule involving Doxorubicin,
followed by Paclitaxel and high dose Cyclophosphamide. All agents were
given every 2 weeks for three cycles each and supported with GCSF. More
than 80% of the 42 patients, who presented initially with stage I1/1I1A
disease, were disease free at 42 months. The concept of sequential use of
non-cross resistant agents forms the background of clinical trial studies of
adjuvant chemotherapy of early-stage breast cancer by various co-operative
groups (e.g. Intergroup Trial C9741/Cancer and Leukemia Group B Trial
9741, please, see later).
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Figure 2. Mathematical models of tumour cytoreduction and regrowth following alternating
and sequential dose-dense cytotoxic treatment regimens. Broken lines Indicate cells sensitive
to treatment A; solid lines indicate cells sensitive to treatment B. Adapted with permission
from Norton, L.: Evolving concept in the systemic therapy of breast cancer. Seminars in
Oncology, 1997;24 (No.4, Suppl.) S 10-3-S 10-10 (36).

In the last three decades, more than 200 clinical trials have been
conducted on adjuvant chemotherapy of breast cancer, thus making it the
most studied clinical problem in oncology. The trials have addressed various
aspects of treatment design, including drug combinations, types of agents,
their dose, dose intensity, schedules, duration of treatment and associated
side effects to name a few of the subjects examined. The complexities of the
clinical presentations of breast cancer and the availability of a wide variety
of treatment regimens have made consensus building a significant
requirement for the practising oncologist. This has been achieved in recent
years as a result of two unrelated efforts. Between 1985 and 2000, the United
States of America's National Institutes of Health organised three consensus
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conferences on the management of early-stage breast cancer (7), (48-50).
Leading investigators in the field were invited to these conferences to share
their experience, and formulate consensus statements to guide physicians,
their patients and the public in general on the appropriate management
measures for the disease. The other measure was undertaken by a group of
investigators operating under the name "Early Breast Cancer Trialists'
Collaborative Group". The group used a novel method of statistical analysis
called "meta-analysis," with which they analysed the massive data gathered
on studies performed in various parts of the world, and involving in total
tens of thousands of women. The objective has been the discovery of small
changes which otherwise would be lost due to the reduced sizes of study
populations involved in small studies. The reports of the group are often
referred to as "Oxford Overviews", in reference to their operation base of
Oxford, United Kingdom. Recommendations emanating from the NIH
Consensus Conference Program, especially the most recent one of 2000, and
the Oxford Overviews have greatly clarified the confusion in the literature
on the management of early-stage breast cancer. These recommendations
would be referred to from time to time in the course of this chapter.

6. SINGLE-AGENT ADJUVANT CHEMOTHERAPY
OF BREAST CANCER

Shortly after the concept of micro-metastatic disease and the need to
control it with adjuvant systemic treatment was accepted, a group of
investigators at the National Institutes of Health Cancer Chemotherapy
National Service Centre devised a protocol to investigate its validity. The
group later became known as the National Surgical Adjuvant Breast and
Bowel Project (NSABP). The group's first clinical trial was initiated in
1958. In the trial, 826 women receiving care at 23 institutions and who had
undergone the conventional Halstedian radical mastectomy procedure were
treated subsequently with triethylene thiophosphoramide (Thiotepa) or
placebo. The drug was administered at the time of operation and on each of
the first two post-operative days. 99.3% of the patients were available for 5-
year follow-up. In 1968, the investigators reported a significant increase in
the 5-year survival of premenopausal women who were treated with
Thiotepa (51). The difference was seen mainly in patients with more than
four or more positive axillary lymph nodes, and it persisted after ten year
follow-up, at which time 95.3% of the patients had been observed (52). 76%
of all patients, including 65% of those with one to three positive axillary
lymph nodes, and 86% of those with four or more positive axillary lymph
nodes, demonstrated treatment failure, while 24.9% survived. The survival
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rate of those with 1-3 positive axillary lymph nodes was 37.5%, while the
survival rate of those with = 4 positive axillary lymph nodes was 13.4%. One
of 4 node-negative patients demonstrated treatment failure by 10 years. The
investigators expressed considerable disappointment from their findings,
which were the first of its kind in oncologic literature. In a randomised trial
of perioperative adjuvant chemotherapy carried out by a Scandinavian group
of investigators (53), 507 patients received one single course of
chemotherapy with Cyclophosphamide 5mg/kg/day for six days, the first
dose being given immediately after mastectomy. 519 control patients
received no adjuvant chemotherapy. Relapse free survival was better among
the chemotherapy treated women by 13.5% and the difference was
statistically significant. The benefit was observed in node-positive and node-
negative patients, as well as over and under 50-year age cut-off. The
immediate side effects of Cyclophosphamide were moderate, and after
median follow-up time of 17.1 years, no late side effects of
Cyclophosphamide chemotherapy had been observed. The investigators also
remarked that in a parallel-randomised study with 110 patients, to whom the
same course of treatment had been given 2-4 weeks after mastectomy, no
benefit could be observed.

The first full-scale trial of prolonged adjuvant therapy to be performed in
the United States was undertaken jointly by NSABP and the Eastern
Cooperative Oncology Group (ECOG). It was a prospective randomised
study of 1-phenylalanine mustard (L-PAM), which was administered for 24
months to women with node positive breast cancer. Treatment failure
occurred in 22% of 108 patients receiving placebo, and 9.7% of 103 women
given L-PAM. A statistically significant difference (p=0.02) was observed in
favour of L-PAM relative to disease-free survival. Treatment failure
occurred in 30% of premenopausal patients on the placebo arm, and in 3% of
the L-PAM arm (p=0.008). A similar trend was observed among the
postmenopausal patients although this was not statistically significant. Thus,
single-agent L-PAM chemotherapy was found to be effective in the
treatment of women with early-stage breast cancer, especially in the
premenopausal state.

Single-agent b-PAM chemotherapy has been compared in a number of
randomised trials against combination chemotherapy. The Southwest
Oncology Group randomised 441 women with operable breast cancer to
receive either combination of Cyclophosphamide (60mg/in 2 IV orally every
day for 1 year, Fluorouracil (300mg/n2 IV weekly for 1 year); Methotrexate
(15mg/m2 IV weekly for 1 year); Vincritine (0.625mg/m2 IV for 10 weeks);
Prednisone (30mg/mr orally days I to 14, 20mg/M2 days 15-28, and
10mg/m2 days 29 to 42) (CMFVP) or single-agent Melphalan (L-PAM)
(5mg/M2 orally every day for 5 days every 6 weeks for 2 years)
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chemotherapy after modified or radical mastectomy between January 1975
and February 1978. Disease free survival and overall survival were superior
with CMFVP (p = 0.002 and 0.005, respectively). At 10 years, 48% of
patients treated with CMFVP remained alive and disease-free and 56%
remained alive, compared to 35% alive and disease free and 43% alive on
the L-PAM arm. Disease free survival (DFS) and overall survival (OS) was
better with CMFVP compared with L-PAM only in premenopausal patients
and patients with four or more positive nodes. Both regimens were well
tolerated although toxicity was more severe and more frequent with
CMFVP.

7. COMBINATION ADJUVANT CHEMOTHERAPY
OF BREAST CANCER

The development of cell kinetic principles in the 1960's (37), (54-56)
(discussed elsewhere in this chapter) led to new approaches in the design of
clinical trial studies of adjuvant chemotherapy. The fractional cell-kill
hypothesis of Skipper and Schabel of the 1960's proposed that cancer should
be curable by chemotherapy, if enough drugs at adequate dose could be
applied against a tumour of sufficiently small size. This is because after a
number of treatment cycles of the drugs, a tumour cell population of less
than one could be achieved. In other words, the tumour would be eradicated.
The concept became the underlying principle of combination chemotherapy.
It was first validated in childhood leukaemia (57). The concept was
subsequently transposed to solid tumour "with considerable enthusiasm"
(58) since micrometastases could be regarded as small collections of rapidly
dividing moplastic cells not unlike those of childhood leukaemia. It was
postulated that the growth fraction of a tumour cell population is inversely
related to its size. Therefore, micrometastases should be more sensitive to
antimetabolites (cell-cycle-specific) anticancer agents than the larger,
grossly apparent, primary tumours from which they derive. The NSABP
investigators focused their research effort on L-PAM single-agent
chemotherapy for early-stage breast cancer because it had limited toxicity.
This consideration was particularly important in patients who had undergone
the radical Halstedian mastectomy for curative intent. In spite of the
attractiveness of the curative concept of combination chemotherapy, the
therapeutic community resisted the idea. The first polychemothepeutic
regimen, a combination of Cyclophosphamide, Methotrexate and 5-
fluorouracil (CMF), was first studied under the auspices of a Milan-based
team of investigators led by Bonadonna in 1973. The study was a
randomised trial of CMF administered at 28-day cycles for 6 cycles after
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mastectomy as compared to a similar surgical intervention followed by no
chemotherapy. In their first report of the study outcome in 1976 after the
first 27 months the investigators observed statistically significant reduction
of treatment failure among all subgroups of treated women (59). These early
positive results have remained demonstrable after 20 years of the study
subjects, with continued benefit being demonstrated in premenopausal but
not in postmenopausal patients (44).

The clinical trials of the last 30 years have consistently shown that
adjuvant chemotherapy of qarly-stage breast cancer is associated with
reduced probability of recurrence and the development of grossly
demonstrable (stage IV) disease. Unfortunately, however, the optimistic
expectations engendered by the cell kinetic theories have not been borne out
by clinical trials. It has been suggested that the concept of cure failed
because acquisition of drug-resistance by the cells had not been factored into
the models. This poorly understood drug resistance mechanism of cancer
cells represents a formidable barrier to progress in the development of a
curative management of the micrometastatic tumour burden of early-stage
breast cancer. The benefits that accrue from adjuvant chemotherapy of early-
stage breast cancer depend on various factors that have been extensively
studied in clinical trials, and are the subjects of numerous publications, some
of which have recently been summarised by Hortobagyi (60).

8. THE CONCEPT OF REDUCTION OF RELATIVE
AND ABSOLUTE RISK OF RECURRENCE AND
MORTALITY

Every individual case of early-stage breast cancer is associated ab initio
with a roughly quantifiable degree of risk of recurrence and mortality. This
degree of risk is related to the biology of the disease. The reduction of this
risk by a systemic intervention occurs in all subgroups in which the
hypothesis has been adequately tested. Thus, the relative reduction in the
odds of cancer recurrence and death is similar in patients with lymph node-
negative and lymph node-positive disease. The absolute clinical benefit
depends on the initial risk of cancer recurrence and death. Table 3, expresses
this as "baseline risk of recurrence of 10% per year or 5% per year". The
understanding of the concept of the odds of recurrence of cancer as well as
the occurrence of death from cancer and the impact of therapeutic
intervention in influencing these odds is often quite challenging. The data in
Table 3 could be interpreted as follows: at a baseline risk of 10%/year, 10%
of patients depicted in panel A of the table would experience disease
recurrence by the end of the first year following surgery alone. By the end of
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the second year, 10% of those who are free of relapse by the end of the first
year would be expected to have developed a recurrence. Therefore, the
proportion remaining free of relapse is 90% of 90% = 81% of the original
number. By the end of the third year, the proportion remaining free of
relapse is 90% of 81%, i.e. 72.9%. By the end of the fifth year, 90% of the
65.61% of those who were free of disease at the end of the 4h year are
expected to be disease by the end of the 5h year. The benefit of adjuvant
chemotherapy is to reduce the risk of relapse by 35%. Thus, the residual risk
is at the rate of 10% minus 35% of 10% (3.5%), i.e. 6.5%. Thus, a year after
appropriate surgery and adjuvant chemotherapy, the percentage of women
remaining free of recurrence will be 100% minus 6.5%, i.e. 93.5%. At the
end of the second year, the proportion of women remaining free of
recurrence would be 93.5% of 93.5%, i.e. 87.42%. At the end of the 3" year,
the proportion of those remaining free of recurrence would be 93.5% of
87.42, i.e. 81.74, and so on. The absolute reduction derived from
chemotherapy is computed from the relative risk of recurrence after surgery
and chemotherapy minus the relative risk after surgery alone. Panel B of
Table 3 indicates that dthough the relative reduction of risk of relapse
derived from chemotherapy is the same (35%), the absolute benefit from
chemotherapy at the lower baseline risk of recurrence is lower at all stages of
the 5-year observation.

Table 3*. Relative and absolute reductions in annual odds of recurrence after adjuvant
chemotherapy.
Disease-free survival after 1 yr 2 y 3 y 4y 5 y
A) Benefit over a 5-y period, assuming a relative reduction in odds of recurrences of
35% and a baseline risk of recurrence of 10%/y
Surgery 90% 81% 72.9% 65.61% 59.05%
Relative reduction with 35% 35% 35% 35% 35%
chemotherapy
Surgery + chemotherapy 93.5% 87.42% 81.74% 76.43% 71.46%
Absolute reduction 3.5% 6.42% 8.84% 10.82% 12.41%
B) Benefit over a 5-y period, assuming a relative reduction in odds of recurrence of 35%
and a baseline risk of recurrence of 5%/y
Surgery 95% 90.25% 85.74% 81.45% 77.38%
Relative reduction with 35% 35% 35% 35% 35%
chemotherapy
Surgery + chemotherapy 96.74% 93.61% 90.57% 87.63% 84.78%
Absolute reduction 1.75% 3.36% 4.83% 6.18% 7.40%

* From Hortobagyi, GN: Journal of the National Institute. Monographs 2001 (30): 72-79.

There is now overwhelming evidence, largely from the Oxford
Overviews, that adjuvant chemotherapy reduces the annual odds of
recurrence and death in a highly statistically significant fashion. The
overview of 1988 reported on the meta-analysis of 61 randomised trials
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among 28,896 women, including 40 chemotherapy trials among 13,442
women. There were also 28 trials of Tamoxifen among 16,513 women. At
the time of the analysis, nearly 4000 of the Tamoxifen-treated women, and
slightly more than 4000 of the chemotherapy trial patients had died. The
8106 deaths were approximately evenly distributed over years 1, 2, 3, 4 and
5+ years of follow-up, with little useful information beyond 5 years. Clinical
trials in which women were treated with Tamoxifen revealed reductions in
mortality when compared with the results of other trials in which no
Tamoxifen was given to patients. The difference in the rates of reduction of
mortality in these two sets of patients was highly statistically significant (p
less than 0.0001). Similarly, clinical trials in which any chemotherapy was
given revealed statistically significant reductions in mortality as compared to
studies in which no chemotherapy was given (p = 0.03. Clinical trials in
which polychemotherapy was used as compared to those in which single-
agent chemotherapy was used revealed statistically reduced mortality (p =
0.001). In the Tamoxifen trials, there was a clear reduction in mortality only
in women 50 years and older, for whom assignment to Tamoxifen reduced
the annual odds of death during the first five years by about one fifth. In
chemotherapy trials, there was a clear reduction only among women under
50, for whom the assignment to polychemotherapy reduced the odds of death
during the first five years by about one quarter. Direct comparison of
polychemotherapy with single-agent chemotherapy showed the former to be
more effective. The overview also revealed that administration of
chemotherapy for 8 to 24 months might offer no survival advantage over
administration of the same chemotherapy for 4 to 6 months.

9. ANTHRACYCLINE-BASED ADJUVANT

CHEMOTHERAPY

The anthracyclines, including Doxorubicin and Epirubicin, have proven
to be significantly effective agents in the management of metastatic breast
cancer (61-62). The drugs have therefore been incorporated into several
clinical trial regimens, which have been studied in comparison with non-
anthracycline-containing ones (63-75). Hortobagyi (60) has outlined the role
of the anthracylines in the adjuvant chemotherapy of early breast cancer.
Table 4 is an update of the information in his publication on the subject. It is
generally agreed that anthracycline -containing adjuvant chemotherapeutic
regimens for early-stage breast cancer have a small but statistically
significant benefit compared to those that contain no anthracylines (64),
(66), (71). The findings have been confirmed in the Oxford Overviews (76-
78).
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Insert Table 4
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According to the 1998 overview, adjuvant anthracycline containing
regimens are associated with higher disease-free and overall survival
compared to the non-anthracycline containing ones. The benefit observed in
most studies are, however, only marginal.

Anthracycline-containing regimens that have been studied against non-
anthracycline containing ones (e.g. CMF, CMFVP or PF±T - see below for
details), include two-agent combinations, such as Adriamycin plus
Cyclophosphamide (AC) (65), (74), and Epirubicin plus Cyclophosphamide
(70), (72), (79). Others are three-drug regimens combining an alkylating
agent such as Cyclophosphamide or L-PAM, and 5-fluorouracilwith either
Doxorubicin or Epidoxorubicin (Epirubicin). Both Doxorubicin and
Epidoxorubicin (Epirubicin) are cardiotoxic. However, Epidoxorubicin is
less so, thus enabling its use in high-dose treatment regimens as has been
done in a number of EUropean studies (70), (72-73), (79). The marginal
difference in improvement in survival reported in association with
anthracycline-containing regimens reaches statistical significance only in
two studies.

These include the outcome of B- 11 (64), in which the combination of L-
PAM, Adriamycin and 5-fluorouracil (PAF) was compared against L-PAM
plus 5-fluorouracil (PF). In the study which involved 707 non-Tamoxifen
responsive women, those randomised to PAF had a significantly better
disease-free survival (p=0.003) and overall survival (p=0.05) than those who
received PF. This was in contrast to another NSABP study (B-12), in which
1,106 women considered responsive to Tamoxifen were randomised to
receive -PAM, Adriamycin, 5fluorouracil and Tamoxifen (PAFT) or Ih
PAM, 5-fluorouracil and Tamoxifen (PFT). There was no significant
difference in disease-free survival (p=0.6) or overall survival (0.7) among
these women. There was no disparity in the amount of drug or the dose
intensity of drugs received in the two studies to account for the difference in
findings in the two studies. Hutchins and colleagues (71) reported the
outcome of the Intergroup trial INT 0102 comparing the efficacy of triple
combination regimen of Cyclophosphamide, Adriamycin and 5-fluorouracil
(CAF) against CMF in node negative breast cancer patients with high-risk
features. The Syear disease-free survival and overall survival among the
CAF treated women were with 85% and 92% marginally superior to 82%
and 90% observed in CMF treated patients respectively. CAF was somewhat
more toxic than CMF in that study. Another study in which a three-drug
anthracycline containing regimen has been found to be superior to a non-
anthracycline containing regimen in the adjuvant setting is the National
Cancer Institute of Canada Clinical Trials Group (NCIC-CTG) MA.5 (75).
In that study, 351 women were randomised to receive Cyclophosphamide,
Epirubicin, and 5-fluorouracil (CEF) .(together with oral antibiotic
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prophylaxis) or Cyclophosphamide, Methotrexate, and 5-fluorouracil
(CMF). After a median follow-up period of 59 months, relapse and overall
survival rates were much improved in association with CEF as compared to
CMF (p=0.009 and p=0.03 respectively). The rate of hospitalisation for
febrile neutropaenia was 8.9% in the CEF treated patients, compared to 1.1%
among the CMF patients. There was a case of congestive cardiac failure in a
CMF treated woman, but none among the CEF treated patients.
Anthracycline-based two drug regimens for early-stage breast cancer include
the combination of Cyclophosphamide and Doxorubicin (Adriamycin),
(commonly referred to as the AC regimen), and the combination of
Cyclophosphamide and Epidoxorubicin (Epirubicin). Both regimens have
been compared with the CMF regimen. The AC regimen was studied by
NSABP in their B-15 (65) three-arm randomised study in which patients
were assigned to one of three arms. These included: Adriamycin plus
Cyclophosphamide every 21 days for four cycles (regimen I), Adriamycin
plus Cyclophosphamide every 21 days for three cycles followed by
Cyclophosphamide, Methotrexate, 5-Fluorouracil days 1, 8 and 28 for three
cycles (regimen II), and standard CMF (regimen Ill). After three years of
follow-up, findings from 2,194 patients indicated no significant difference in
disease-free survival (p = 0.5), distant disease-free survival (p = 0.5) and
overall survival (p = 0.8). The AC regimen was completed in 63 days
compared to 154 days for the standard CMF regimen. Patients visited health
professionals three times as often for CMF as for AC. Women on AC
received treatment on 4 days as compared to 84 days of treatment for women
on the CMF regimen. AC-regimen treated women required antiemetic agents
for about 12 days as compared to 84 days in those treated with the CMF
regimen. The convenience of administration and apparently better quality of
life on AC has made regimen more popular than CMF among medical
oncologists, especially in the US. Another NSABP study, B-23 (74), which
involved 2008 women also revealed no significant difference in the outcome
of patients who received AC or CMF.

Studies of the EC regimen versus CMF have been reported by Di Leo
and colleagues (72) and Galligioni and colleagues (70), and Piccart and
others (79) recently provided an update to the report of Di Leo of 1999. In
the more recent report of the EC vs CMF study, which was carried out at the
Jules Bordet Institute in Belgium, node-positive women who were aged 70
years or younger were randomly allocated to one of the following regimens:
CMF for six cycles (oral Cyclophosphamide) (i.e. 24 week duration), EC
regimen at the dose of Epirubicin of 60mg/M2 IV and Cyclophosphamide
500mg/m2 IV, every three weeks for 8 cycles (24-week duration), and HEC
(high-dose EC), Epirubicin 100mg/m 2 IV, and Cyclophosphamide 830mg/m2

IV every three weeks for 8 cycles (24 weeks). 255, 267 and 255 women
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were assigned to the three study arms respectively. After 4 years of median
follow-up time, no statistically significant differences have been observed
between CMF and HEC in terms of event-free survival (EFS) (p = 0.7),
distant EFS (p = 0.87), and overall survival (p = 0.87). HEC was however
superior to EC. The authors concluded that there was no advantage in favour
of an adequately dosed Epirubicin-based (two-drug) regimen over classical
CMF in the adjuvant therapy of node-positive pre- and postmenopausal
women with breast cancer. The study, however, confirmed the dose-response
curve for Epirubicin in breast cancer adjuvant therapy.

Neither the AC nor the EC regimen has ever been compared to any of the
clinically more active three-drug anthracycline containing regimens,
including CAF/FAC, CEF/FEC, or PAF. However, given the fact that at
least two studies (65), (74) have indicated equivalence in efficacy between
AC and CMF, while the anthracycline containing triple regimens have
indicated at least marginal superiority to CMF, it could be inferred that these
triple regimens are superior to AC. As Hortobagyi (60) has suggested, it is
not clear whether this apparent superiority of the triple combination should
be attributed to the presence of a third drug in the combination or a longer
period of treatment (4 months with the doublets as compared to 6-8 months
with the triplets). He also suggests that prudence should dictate that the triple
combination of FAC (or CAF, FEC, or CEF) should be considered the
standard treatment rather than AC. In Canada, CEF is a popular regimen and
would seem to be the regimen of choice in high-risk node positive
premenopausal women with early stage breast cancer. The treatment
regimen is less commonly used in the U.S. where Epirubicin has not been
available until relatively recently. Other standard regimens in Canada and
Europe include 6 cycles of FEC or FAC, 6 cycles of CEF-120, 4 cycles of
Doxorubicin followed by 3-4 cycles of CMF, and 4 cycles of AC followed
by 3 cycles of CMF (see Table 5 for regional variation in the use of
treatment regimens for high-risk breast cancer).
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Table 5. Regional Variation of Standard Adiuvant Chemotherapy for breast cancer.
Regional Variation of Standard Adjuvant Chemotherapy

USA* CANADA EUROPE*

AC x4 CEF* FACorFEC
ACT? T NCIC-CTG MA.2I§ ?

CAF/FAC CAF/FAC Ax4? CMFx3-4
ACx4? CMFx3

*Based on Highlights of the 2000 NIH Consensus Conference on Adjuvant Therapy for

Breast Cancer [Sledge G.W. (Editor)].
t Levine et al, 1998.
§ NCIC-CTG MA.21: AC? T vs. CEFt vs. EC [+G-CSF + EPOIETIN - ALFA] + T(in
progress).
A = Adriamycin
AC = Adriarnycin + Cyclophosphamide
CEF = Cyclophospharnide, Epirubicin, 5-fluorouracil
FAC = 5-fluorouracil, Adriamycin, Cyclophosphamide
FEC = 5-fluorouracil, Epirubicin, Cyclophosphamide
CAF = Cyclophosphamide, Adrianmycin, 5-fluorouracil
CMF = Cyclophosphamide, Methotrexate, 5-fluorouracil

10. TAXANES IN ADJUVANT CHEMOTHERAPY OF

BREAST CANCER

The taxanes, including Paclitaxel and Docetaxel, are recent additions to
the armamentarium in the management of advanced breast cancer. The
success of their use in this situation (80,81) has engendered the optimism of
their role in the adjuvant setting. Studies currently evaluating the role of the
taxanes in the adjuvant management of breast cancer include CALGB 9344,
NSABP B 28, and NCIC CTG MA.21. Henderson et al (82) reported on
CALGB 9344, a 3x2 factorial designed trial that involved 3,170 women who
were randomly assigned to receive Cyclophosphamide 600 mg/rn2 plus
Adriamycin at 60 mg/m2, 75 mg/m2 or 90 mg/m2 (+G-CSF) every 4 weeks
for 4 cycles, followed either by no Paclitaxel, or followed by Paclitaxel at
175 mg/m2 . At the first pre-planned interim analysis (after 450 events), there
was no difference related to the dose of Adriamycin seen. However, the use
of Paclitaxel reduced recurrence rate by 22% (p = 0.0390) and the death rate
by 26% (p = 0.0077). A 52-month follow-up analysis, however, revealed that
the initial improvements in disease-free and overall survival observed with
AC followed by Paclitaxel compared with AC alone no longer reached
statistical significance (p = 0.0745). Furthermore, the benefit in the risk of
recurrence and death from the addition of Paclitaxel to AC had decreased to
13% and 14%, respectively. There were no differences in outcome between
treatment groups in patient subsets defined by number of positive acillary
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lymph nodes, tumour size, and menopausal status (49). The original protocol
for the study called for a final analysis 4 years after the end of patient
accrual. That analysis showed that there continued to be no Doxorubicin
dose-effect. At 5 years, DFS was 69%, 66%, and 67% for patients randomly
assigned to 60, 75, and 90 mg/rn? respectively. The hazard reductions from
adding Paclitaxel to AC were 17% for recurrence (adjusted Wald .4 p =
0.0023; unadjusted Wilcoxon p = 0.0011) and 18% of death (adjusted p =
0.0064; unadjusted p = 0.0098). At 5 years, the DFS (± SE) was 65% (± 1)
and 80% (± 1) after AC alone, or AC plus Paclitaxel, respectively. Thus, the
addition of four cycles of Paclitaxel after the completion of a standard course
of AC improves the disease-free and overall survival of patients with early
breast cancer (Henderson, Berry et al. 2003). The role of sequencing four
cycles of Paclitaxel after four cycles of AC is not clear in explaining the
superiority of the Paclitaxel-containing arm. It is possible that eight cycles of
AC could have compared more favourably with the Paclitaxel-containing
ann. However, eight cycles of AC using conventionaldose schedules would
be considerably more toxic, with unacceptable levels of cardiomyopathy
(82).

Manounas outlined the outcome of NSABP B 28 at the NIH Consensus
Conference on the Adjuvant Therapy for Breast Cancer (50). The study,
which involved 3060 patients was a prospective randomisation of patients to
receive either the standard AC regimen alone, or followed by Paclitaxel 225
mg/m2 every 21 days for 4 cycles. With a median follow-up of 34 months,
patients receiving Paclitaxel following AC did not benefit in terms of
disease-free and overall survival compared to those who received AC alone.

In the first investigation of Docetaxe1-containing triplet regimen,
Nabholtz and his colleagues (83) from the Breast Cancer International
Research Group (BCIRG) reported the results of the first interim analysis of
the BCIRG 01 trial. The phase II study, which involved 1491 patients,
compared six cycles of FAC (5-fluorouracil 500 mg/m2, Adriamycin 50
mg/m2 , and Cyclophosphamide 500 mg/m2) every 3 weeks against 6 cycles
of TAC (Docetaxel 75 mg/rn2 , Adriamycin 50 mg/m2, and
Cyclophosphamide 500 mg/m2) every 3 weeks. Using a Cox analysis
adjusted for prognostic factors, TAC was f~und to be associated with a
significant improvement in disease-free survival (hazard ratio for recurrence:
0.64; p = 0.0002), and overall survival (hazard ratio for death: 0.71; p =
0.049). In subgroup analysis, benefits in disease-free survival were seen in
patients with oestrogen receptor and/or progesterone receptor positive
disease, in patients with I to 3, but not in patients with at least 4 positive
nodes.

Among a number of ongoing studies aiming at defining the role of
taxanes in adjuvant management of breast cancer is a phase III study of the
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National Cancer Institute of Canada Clinical Trials Group, the MA.21 study.
The study compares an experimental regimen of Epirubicin and
Cyclophosphamide (+G-CSF, + Epoietin-alfa) plus Paclitaxel, against both
the U.S. taxane-containing regimen AC+Paclitaxel and the Canadian
anthracycline-containing standard regimen CEF. The study has the potential
of clarifying the role of Paclitaxel in the adjuvant setting, as well as the
relative efficacy of the two North American standard adjuvant treatment
regimens, namely the Canadian CEF and the U.S. AC+T regimens.

11. OPTIMAL ADJUVANT SYSTEMIC THERAPY

The optimal adjuvant systemic therapy of operable breast cancer is
unknown. There is consensus that all patients who are at significant risk for
recurrence and death from operable breast cancer should receive multi-
disciplinary management to reduce the risk of systemic and local recurrence
as well as the risk of death from breast cancer. Such patients are those with a
calculated risk of recurrence of over 10% over a 10-year period. A judicious
combination of good and appropriate surgical management, systemic and
loco-regional radiation therapy would be the benchmark of optimal treatment
especially in the presence of high-risk features. All patients with hormone
receptor positive tumour, and features of intermediate or high-risk disease,
should benefit from endocrine therapy with or without chemotherapy.
Currently, this translates to 5-years of Tamoxifen, with or without
polychemotherapy. These recommendations are consistent with the outcome
of the 2000 NIH Consensus Conference (49-50). Patients wth hormone
receptor negative tumour do not benefit appreciably from endocrine therapy
and should not be managed with this treatment modality. Such patients, like
the high-risk hormone receptor positive patients should receive
polychemotherapy (i.e. chemotherapy with more than one agent). From
available evidence some of which have been outline earlier in this chapter,
three-drug regimens (FAC, CAF, FEC or CEF) would seem to be preferred
to AC or EC (also, see (60). The role of the taxanes in adjuvant treatment of
breast cancer remains to be defined. Hortobagyi (60) recommends that their
use should be considered for high-risk patients with lymph node-positive
breast cancer, especially if the cancer is hormone receptor negative. The
process of making treatment choices and consensus building between the
health care provider, the patient and family members is usually difficult for
all concerned. Ravdin and his colleagues (84) have recently developed a
computer program called Adjuvant! to assist in making such decisions. It
was developed from actuarian analysis, which was used to project outcomes
of patients with, and without adjuvant therapy based on estimates of
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prognosis largely derived from Surveillance, Epidemiology, and End-Results
data. To these are added estimates of the efficacy of adjuvant therapy based
on the 1998 overviews of randomised trials of adjuvant therapy. From the
entries of patient's information (age, menopausal status, co-morbidity
estimates) and tumour staging as well as characteristics (tumour size,
number of positive lymph nodes, hormone receptor status) baseline
prognostic estimates is made. Estimates of the efficacy of planned systemic
therapy (endocrine + polychemotherapy), including definition of
chemotherapy type (e.g. anthracycline-containing or non-anthracycline
containing) can then be used to project outcomes. These projected outcomes
are presented in both numerical and graphical formats. Thus, the computer
programs Adjuvant! can play practical and educational roles in clinical
settings. While information from sources such as individual clinical trials
and the Oxford Overviews could provide estimates of benefit for the average
patients who participate in them, the tool Adjuvant! can provide estimates
for the individual patients. The designers of the tool believe that the output
format is useful for the clinician and "easily understood by the patient." A
randomised clinical trial is, however, in progress to validate the use of the
program. Institutions around the world have their own guidelines that may
mimic the facilities that are available in Adjuvant!. Tables 6 and 7 outline
the guidelines of the British Columbia Cancer Agency (based in Vancouver,
Canada) for adjuvant breast cancer for the period 2001-2002. The policy
guidelines are based on recurrence risk which is expressed as "low",
"intermediate", "high - node negative", "high - node positive", "extreme".
The guidelines reflect the practice in the cancer centres of British Columbia
and the associated community oncology centres.
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Insert Table 6
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Insert Table 7
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12. DURATION OF TREATMENT

The duration of administration of adjuvant chemotherapy has varied
between peri-operative to protracted delivery. In spite of the brevity of peri
operative administration of Thiotepa or 5-fluorouracil, the drug was effective
enough for a slight delay in recurrence to be demonstrable compared to the
experience in placebo-treated control patients (51). 1-phenylalanine mustard
(L-PAM) was subsequently studied in 24-month course of administration,
with resultant significant reduction of treatment failure as compared to
placebo-treated control patients (85). Long-term chemotherapy apparently
produced acceptable toxicity, thus allowing the administration of a high
percentage of drug doses. The practice of protracted adjuvant
polychemotherapy became the standard of care in the 1970's (59), (86).
Several clinical trials were subsequently designed to address the question of
optimal treatment duration. The effect of the duration of administration of
CMF-like regimens on the outcome of the management of operable breast
cancer has been the subject of a number of clinical trials carried out by
investigators at various centres. Henderson (87) reviewed the experience of
the Dana Farber Cancer Institute, Milan Cancer Institute, the Southeastern
Cancer Group, the Swiss Group for Clinical Cancer Research and the
Southwest Oncology Group. These clinical trials compared short treatment
courses ranging from 15 weeks to 6 months against those ranging from 12 to
24 months. None of the studies showed a clear advantage for longer
treatment duration. The reason for this observation appears to be that longer
treatment duration did not correlate with longer disease free or overall
survival status while being associated with additional toxicity. The Oxford
Overview of 1998 also did not reveal any survival advantage in
polychemotherapy regimens comparing longer against shorter (3-6 months)
treatment durations. Thus, the use of a single-combination chemotherapy
regimen for longer than 6 months is not more beneficial than 6 months of
treatment (78). It would therefore seem that with the currently available
regimens (FAC, CAF, CEF, FEC, CMF, AC and EC), the three-drug single
combination regimens that are usually give over 4-6 months duration tend to
be superior to the two-drug single combination regimens. Hortobagyi, in
fact, questions the a&quacy of the AC, which seems to be attractive for its
brief, 12-week delivery course (50, 60). The views about 6 months being the
optimal treatment duration may not apply to the newer treatment regimens
that involve two different non-cross resistant regimens requiring more than 6
months to deliver.
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13. TREATMENT DOSE AND DOSE INTENSITY

Golding was the first to propose the principle of dose-response of cancer
to chemotherapeutic agents (38). It has since become clear that the property
varies by tumour types. This has been well illustrated in the pre-clinical
experiments of Bruce and Lau (39), who elegantly showed the marked
variation of the steep dose-response curve to Cyclophosphamide in
transplantable and spontaneous leukaemia, as compared to the shallow dose-
response curve of CH3 spontaneous mammary tumour. The dose-response
curve in the latter tumour is even shallower than that of the normal bone
marrow CFU, thus indicating that an increase in the dose of
Cyclophosphamide is unlikely to effect a cure of the experimental animals of
their CH3 mammary tumour. Given the complexity of dose-response
patterns observed in pre-clinical experiments, testing the concept in clinical
investigations is bound to be more challenging, because of the multiplicity of
drugs, tumour types and individual human variations (Henderson, Hayes et
al. 1988). It is therefore not surprising that observations of clinical
investigators in respect of increased dose of CMF or CMF-like regimens
have ranged from being advantageous for disease-free and/or overall
survival (88-91), to non-beneficial (41) (63), (89), (92) (93). Increased dose
of chemotherapeutic agents has also been observed to influence outcome
negatively (8,90,93).

The concept of dose-intensity, which was introduced by Hryniuk and his
colleagues (40,94) differs from that of Bonadonna and his group (44,59) on
the basis of the time element that enables the expression of the treatment
characteristic as dose-rate. Hryniuk and Levine (40) analysed retrospectively
the data of a number of clinibal trials with a view to determining the
projected relative dose-intensity of the treatment regimens as compared to
the dose-intensity of a standard treatment regime, the CMFVP of Cooper
(95). They showed that the projected relative dose-intensity in the
investigated treatment regimens correlated significantly with disease free
survival. These results, which involved a number of controversial
assumptions, have, however, been questioned by Gelman and others (96)
who have reanalysed the data. Gelman and Henderson (after doing away
with a number of the controversial assumptions, but otherwise keeping to the
methodology of dose rate calculations of Hryniuk and Levine (40), did not
only fail to confirm a correlation between dose intensity and disease free
survival. They also suggested a negative impact of dose intensity in the
survival of premenopausal women. As pointed out by Henderson and others
(97) a higher dose intensity of CMF (± VP) would actually result in a
decreased survival. A number of clinical trials have been designed to
evaluate the role of dose intensity of CMF-like regimens in adjuvant



184 Breast Cancer in Women of African Descent

chemotherapy of operable breast cancer. Thus, CALGB 8082 (98) and
Ludwig Breast Cancer Group (99), which studied such treatment regimens at
significant differences in dose intensities observed no differences in disease-
free and overall survival. The dose intensity studies of NSABP in B22 and
B25 (46),(100) also failed to demonstrate an advantage of increasing the
dose intensity of Cyclophosphamide, which is the most amenable to this
strategy since it has the steepest dose-response curve of all the agents of
CMF in pre-clinical models. Thus, no prospective clinical trial study of
CMF-based regimen has revealed evidence of advantage of dose intensity
strategy in the adjuvant setting. The study of Tannock and his colleagues
(42) that showed advantage of dose intensity applied to palliative doses of
the regimen in metastatic breast cancer. The effects of dose and dose
intensity of anthracycline containing treatment regimens are somewhat
different from those of non-anthracycline containing regimens in the
management of early breast cancer. The French Adjuvant Study Group
studied 595 premenopausal women with operable breast cancer between
1986 and 1990 (FASG 1). They were randomly assigned to one of three
groups. Group A patients received six cycles with FEC 50 (Fluorouracil 500
mg/mi, Epirubicin 50 mg/mi2, and Cyclophosphamide 500 mg/m2) every 21
days. Group B patients received FEC 50 every 21 days for three cycles and
Group C received three cycles of FEC 75 (Epirubicin 75 mg/mi and same
dosages of Cyclophosphamide and Fluorouracil) every 21 days. The 5-year
disease-free survival was 64.2% for group A, 55.6% for group B and 55.2%
for group C. The differences were not statistically significant. The five-year
distant disease-free survival was 72.3% for group A, 64.1% for group B,
65.8% for group C. The differences were not statistically significant. The
overall survival was 82.6% for group A, 74.9% for group B and 79.5% for
group seen. The differences were not statistically significant. There was a
trend towards a higher disease-free survival with FEC 50 administered for
six cycles and the best overall survival was in group A in which patients
received six cycles of FEC 50 (101). Thus, the treatment regimen with the
highest cumulative dose of Epirubicin (50 mg/rn x 6 versus 50 mg/m2 x 3
versus 75 mg/m2 x 3) would seem to be marginally superior. The data could
also be interpreted to reflect the superiority of longer treatment duration (6 x
21 days) over shorter treatment duration (21 x 3 days). Fumoleau and his
colleagues (102) reported on an updated analysis of FASG 1, which revealed
that after a long-term follow-up (103 months), the beneft for 6 cycles of
FEC 50 compared to 3 cycles, whatever the doses, was highly significant in
terms of disease-free survival. As regards overall survival, the results were
better in the group receiving 6 cycles of FEC 50 and significantly better
compared to 3 cycles of FEC 50. Piccart and her colleagues (79) in a three-
arm study compared two dose levels of an Epirubicin containing 2-drug
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regimen (Epirubicin plus Cyclophosphamide) against standard CMF. The
study did not show an advantage in favour of an adequately dosed
Epirubicin-based regimen over classical CMF in the adjuvant therapy of
node-positive pre- and postmenopausal women with breast cancer. It,
however, confirmed a dose-response curve for Epirubicin in the adjuvant
setting. Thus, although Cyclophosphamide is known to show no benefit
when given in higher dose intensity per cycle or at higher cumulative doses
of conventional treatment program (46,100), the situation is different with
anthracycline containing regimens. For anthracycline, increased number of
cycles of treatment, dose intensity and cumulative doses are beneficial at
least up to a certain threshold beyond which they do not enhance benefit
(79,82,97,(101-102). In general, it would seem that suboptimal doses of
chemotherapy are associated with reduced survival (43,103) The
observation by Bonadonna et al (44) that the delivery of >85% of planned
dose of all three drugs of CMF manifests in superior disease-free survival
and overall survival is consistent with the benefit of treatment of early breast
cancer with optimal treatment doses in the adjuvant setting. The stated
benefits of anthracycline-based regimens compared to non-anthracycline-
based ones may account for the superiority of the former in the Overview of
1998 of outcome of polychemothepy of early breast cancer (78). In that
report, anthracycline-based regimens yielded 12% additional proportional
reduction in the risk of recurrence (2p = 0.006), and marginally significant
additional 11% proportional reduction in the risk of mortality (2p = 0.02)
(78).

14. TIMING AND NEOADJUVANT
CHEMOTHERAPY

The subject of timing of chemotherapy of early-stage breast cancer has
been extensively studied in the last 30 years. Perioperative treatment, i.e.
administration of chemotherapy within a few hours of surgical management
of the primary tumour was the earliest management model tested, and the
concept was based on evidence from preclinical experiments (55), with a
view, apparently, to minimise the risk of dissemination of cancer cells
through operation associated manipulation. Perioperative chemotherapy was
done historically with single agents, including Thiotepa and I[PAM. As
discussed earlier in this chapter, evidence has been adduced for the
significant but limited effectiveness of this management model (51-52),
especially in view of the greater efficacy of adjuvant poly-chemotherapy
(Early Breast Cancer Trialists' Collaborative Group, (91)). The appropriate
timing of initiation of adjuvant chemotherapy is however not clearly defined



186 Breast Cancer in Women of African Descent

in the literature, although a few publications have suggested some benefit for
early initiation of chemotherapy in high-risk cases of breast cancer (104-
105). Most clinical trials are designed with eligibility for enrolment being
within 60 days of primary surgical procedure (Hortobagyi 2001). The term
"neoadjuvant chemotherapy" is synonymous with "primary medical therapy"
and "induction chemotherapy" (106). Its use originated from the
conventional management of locally advanced and inoperable breast cancer.
In such situations, neoadjuvant chemotherapy would be used to "downstage"
the turnours, thus rendering them surgical resectable. In more recent years,
however, the use of the model has become less clear. Jacquillat and his
colleagues (107-108) were the first to report the use of multiple drug
regimens as primary therapy in women with tumours ranging from stage I to
stage 1IB. Most of the experience in the treatment of locally advanced breast
cancer has been reported as small trials or case series from single-
institutions, with limited data available from multi-institution, randomised
trials. Thus, treatment guidelines for the management of this type of breast
cancer have been derived from level III types of evidence (109). The
National Adjuvant Breast and Bowel (NSABP) B-18 study is a striking
exception in this regard with its 1523 cases (110). The result of this study
and 5 other ones reported by others (11 1-117) that have studied the value of
neoadjuvant chemotherapy as compared to adjuvant chemotherapy in
randomised clinical trials have recently been summarised by Cleator et al
(106) (see Table 8). The analysis of the trials suggests that neoadjuvant
chemotherapy results in modest reduction of mastectomy rates. Otherwise,
the trials shown in the table suggest that there is no difference between
preoperative and postoperative chemotherapy in tems of impact on disease
free and overall survival. In B-18, for example, more patients treated
preoperatively than postoperatively underwent lumpectomy (67.8% versus
59.8% respectively). B-18 also showed that outcome was better in women
whose tumours showed pathologic complete remission (pCR) than in those
with a pathologic residual invasive cells (pINV), pathologic partial response
(pPR) and pathologic non-response (pNR) (85.7%, 76.9%, 68.1%, 63.9% -
p<0.0001). It has also been suggested that pCR in both the breast and the
axillary lymph nodes might be the biologic marker of success of neoadjuvant
chemotherapy. In this connection, a non-randomised study of the University
of Texas M.D Anderson Cancer Center (118) reported 5-year overall and
disease free survival rates that were significantly higher in a group that had
pCR in the breast and axillary lymph nodes (89% and 87% respectively)
than in a group that had less than a pCR (64% and 58% - p<0.01). None of
the regimens in Table 8 can be considered the ideal or universally accepted
standard for postoperative (adjuvant) chemotherapy model, with the possible
exception of FEC (see earlier discussion in this chapter). Thus, the lack of
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impact in the neoadjuvant setting of these regimens on survival should not
be of undue concern. One would like to see a repeat of these type of
experiment (preoperative versus postoperative chemotherapy) with the use
of effective >2 drug combinations (e.g. the Canadian CEF (75) or sequential
therapy (e.g. AC+T (82)). NSABP B-27 is another study of interest in this
category. It is a phase Ill randomised trial designed to evaluate whether
sequencing Docetaxel (Taxotere) in postoperative phase to neoadjuvant
Doxorubicin/Cyclophosphamide prolongs disease-free and overall survival
in patients with operable breast cancer (119).

Preoperative chemotherapy provides a number of opportunities, including
downstaging of the breast primary so that inoperable turnours become
operable, while those that are otherwise candidates for mastectomy could be
downgraded to a size manageable by breast conserving operation.
Neoadjuvant chemotherapy also provides a veritable opportunity for in vivo
chemotherapy sensitivity testing. What is not known is how well the biology
of the disease of the breast primary site mirrors the disease in the axillary
lymph nodes or that in the micro-metastatic environment. If one can assume
that the correlation of the diseases in these sites is close, then neoadjuvant
chemotherapy may provide an opportunity to develop a more effective
treatment regimen for the control of micrometastatic disease, with resultant
impact on survival outcome in the management of early breast cancer.
Cleator and colleagues (106) have suggested that neoadjuvant chemotherapy
of breast cancer provides a unique opportunity to derive biological
information related to tumour response given the fact that pCR is an
independent predictor of improved disease-free survival. Accessibility of the
breast tumour mass for tissue sampling could provide the opportunity of
performing critical studies on biological markers, such as p53, bcl-2, and
HER-2/neu and other markers that can be identified by emerging
technologies (e.g. cDNA microarray) for their role in
chemoresistance/response (106).
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Insert Table 8
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15. COMBINATION OF CHEMOTHERAPY AND
ENDOCRINE THERAPY IN EARLY BREAST
CANCER

The subject of endocrine therapy of breast cancer is covered in Chapter 9
in this book. Hormone responsive subtypes of breast cancer are the ones that
are associated with hormone receptors, namely oestrogen and/or
progesterone receptors. The relationship between the degree of risk
reduction of early breast cancer by chemotherapy and endocrine therapy has
been controversial for a long time. The subgroups of patients that the
controversy applies to are the premenopausal and perimenopausal patients
among whom chemotherapy could invoke a double action: a direct anti-
neoplastic cytotoxicity and indirect anti-neoplastic endocrine withdrawal
effect from ovarian ablation (48,120,121). The Overviews of 1988, 1992,
1996 and 1998 (76, 77,91,122,123) have reviewed the clinical trials and the
large numbers of patients involved in relevant trials in order to define the
benefit of endocrine therapy, chemotherapy and, indirectly, combined effects
of chemotherapy and endocrine therapy. The Overview of 1992 is an update
of the one of 1988, and the data reviewed included those of 30,000 women
in Tamoxifen trials, 3000 in ovarian ablation trials, 11,000 in
polychemotherapy trials. In the 1992 publication of the first 10-year follow-
up, only Tamoxifen had been extensively tested among women over 70
years. In this age group, the drug produced a risk reduction of 28% (SD 5)
(p<0.00001) in recurrence, and 21% (SD 6) in mortality (Table 9). For
women 50-69, two modalities, namely Tamoxifen alone and chemotherapy
alone produced risk reduction of 30% (SD 2) (p<0.00001) and 22% (SD 4)
(p<0.0001) in recurrence, respectively. These two modalities can interact
only in one way to predict the outcome of their combined use. Given the
independent impact of the two modalities on treatment outcome, the
overview estimated the effects of combined chemo-endocrine therapy by
combining the results from trials of chemotherapy with the results from trials
of Tamoxifen using three different methods of combination. All three led to
virtually identical results. The Overview estimated that treatment with
polychemotherapy and Tamoxifen as prescribed in the clinical trials
examined would produce risk reduction of about 45% (SD 3) in recurrence,
and 30% (SD 4) in mortality (Table 9). These figures could go up to 50%
and 33% respectively if the analysis were restricted to trials of over 2 years
of Tamoxifen.



190 Breast Cancer in Women of African Descent

Table 9. Age > 50: Indirect estimation of the effects of concurrent prolonged
polychemotherapy and about 2 years of tamoxifen.

Typical reduction %
Types of systemic adjuvant therapy being No. aged (SD)' in annual odds of:
compared > 50 yr. Recurrence Death from

or prior death any cause
I.Effects of adding Tamoxifen (TAM) b

(Ia) Tam. alone vs Nil 13114 30(2)
(I b) CTX + Tam vs CTX alone 8148 28(3)
(Ic) Tam vs same but without Tam (overview of 21262 29(2)
la and Ib)
2.Effects of adding polychemotherapy (CTX)
(2a) CTX alone vs. Nil 3745 22(4) 14(5)
(2b) CTX + Tam vs. Tam alone 3932 26(5) 10(7)
(2c) CTX vs. same but without CTX (overview of 7677 23(3) 12(4)
2a and 2b)
3. Indirectly estimated effects of C+ Tam vs. Nil
(3a) Tam plus adding CTX top Tam (la & 2b) 48(4) 27(6)
(3b) CTX plus adding Tam to CTX (I b & 2a) 44(4) 31(5)
(3c) Ignoring any interactions (Ic & 2c) 45(3) 30(4)

Few in the chemotherapy comparisons were aged over 70, so all but the first of these
estimates are of directly demonstrated relevance only at 50-69 years of age.
SMean scheduled Tamoxifen durations for those dying in the trials of Tamoxifen: (Ia) 2-1
(Ib) 1-8, and (Ic) 2-0 yr. b The process of estimation simply involves letting one percentage
reduction follow another; for example, in (3a) a 30% reduction in recurrence (from 1.0 down
to 0.7) followed by a 25% reduction (from 0.7 down to 0.52) combine to yield a 48%
reduction (from 1.0 down to 052). Likewise, prevention of ¼/4 and then prevention of 1/3
would combine to prevent Y2.
Adapted with modification from Early Breast Cancer Trialists' Cooperative Group. Lancet 1992; 339: 71-
85.

Below the age of 50 years, three treatment modalities each produced a
highly significant (p<0.001) percentage reduction in recurrence: Tamoxifen
alone 27% (SD 7), chemotherapy alone 37% (SD 5) and ovarian ablation
alone 30% (SD 9). With the three significantly effective treatment
modalities, there are several "interactions" to be studied, for which the
overview did not have enough data on women below the age of 50 to
estimate possible outcomes of the possible interactions. Focusing on
mortality alone among women less than 50 years, only two of the three
treatment modalities had clearly significant effects (Table 10).
Chemotherapy alone effected a percentage risk reduction of mortality of
27% (SD 6), and ovarian ablation alone had a corresponding effect of 28%
(SD 9). An interaction of these two modalities would probably result in
30%-40% proportional reduction in annual mortality and 12-16 per 100
women treated (Tables 10 and 11), although the investigators felt that the
estimates might not be reliable (76-77).
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Table 10. Proportional and absolute Improvements in 10-year survival from treatment of 100
Middle-Aged Women with Stage II Breast Cancer.

Typical reduction %(SD)' in
annual odds of:

Types of systemic adjuvant therapy being No. aged Recurrence or Death from
compared <50 yr prior death any cause
I.Effects of adding Tamoxifen (TAM) b

(la) Tam. alone vs. Nil 2216 27(7) [17 (10)]
(Ib) CTX + Tam vs CTX alone 6362 7(4) 3(5)
(Ic) Tam vs same but without Tam (overview 8578 12(4) 6(5)
ofla and Ib)
2. Effects of adding polychemotherapy (CTX)
(2a) CTX alone vs. Nil 2976 37(5) 27(6)
(2b) CTX + Tam vs. Tam alone 386 [32(16)] [-6(23)]
(2c) CTX vs. same but without CTX (overview 3363 36(5) 25(5)
of 2a and 2b)
3. Effects of adding ovarian ablation.
(3a) Ablation alone vs. Nil 878 [30 (9)] [28 (9)]
(3b) CTX + Ablation vs. CTX alone 939 [21 (9)] [19 (11)]
(3c) Ablation vs, same but without ablation 1817 26(6) 25(7)
(overview of 3a and 3b)
4. Indirectly estimated effects of ovarian
ablation + CTX vs. Nil
(4a) CTX plus adding ablation to CTX (2a & Not Reliably
3b) known 30-40%?

40-50%?
Square parentheses [ denote statistically unstable results with SD > 9.
Mean scheduled Tamoxifen duration's for those dying in the trials of Tamoxifen: (la) 2-6,

(I b) 1-6, and (I c) 1-8 yr.
Adapted with modification from Early Breast Cancer Trialist s' Cooperative Group. Lancet 1992; 339: 71-
85.

Table 1!. Proportional and absolute Improvements in 10-year survival from treatment of 100
Middle-Aged Women with Stage 11 Breast Cancer.
Allocated Treatment Proportional Reduction in Absolute reduction in

annual mortality 10-year mortality per
% (SD), from tables V & V1 100 women treated

Age > 50 yr.
(i) Polychemotherapy alone (eg, > 12% (4) 5(2)
6 mo CMF) 20%(2)a 8(1)0
(ii) Tamoxifen alone (for a median
of 2 yr)
(iii) Polychemotherapy + 30%(5)' 12(2)
Tamoxifen
Age < 50 yr.b
(i) Polychemotherapy

Alone 25%(5) 10 (3)
(ii) Ovarian ablation

Alone 28%(9) 11(4)
(iii) Polychemotherapy +

Ovarian ablation 30-40%?? 12-16??
Absolute benefit might be about half as great for stage 1.
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Results cited are for analysis (by allocated treatment) of women in all Tamoxifen trials, so
the median Tamoxifen duration is only 2 year. But more prolonged Tamoxifen appears better.
' Estimates of the effects of one or other treatment alone for age <50 yr. Are somewhat
unreliable (la, 2b, or 3c in table 10), owing to small numbers and data-dependent emphasis on
this particular age range.
Adapted with modification from Early Breast Cancer Trialists' Cooperative Group. Lancet 1992; 339: 71-
85.

The 1996 publication of the overview (122) reported on updated results
of 12 randomised trials that studied ovarian ablation by either surgery or
radiation. These trials, some of which began before 1980 (especially the
ovarian ablation only trials), while others began much later (especially the
ovarian ablation plus chemotherapy trials), enrolled 2102 premenopausal and
1354 postmenopausal women. Five of the trials included the use of standard
adjuvant chemotherapy, while the others did not. In the trials in which
chemotherapy was given and ovarian ablation was performed, chemotherapy
preceded ovarian ablation. Tamoxifen was not given in any of the trials.
Oestrogen receptor status was assessed in only 4 of the 12 trials, all of which
included chemotherapy. Surgical or radiation-induced oophorectomy as sole
treatment modalities resulted in a reduction of 25% (SD 7) in the odds of
recurrence and 24% (SD 7) in the odds of death, regardless of nodal status.
The impact of ovarian ablation was significantly less for women < 50 years
of age treated with chemotherapy followed by ovarian ablation. The
observed rate of reduction in the annual odds of recurrence and death was
10% (SD 9) and 8% (SD 10) respectively. This degree of benefit is much
less than what was projected earlier (76,77) when the percentage 10-year
reduction in the annual odds of recurrence from this treatment modality was
30%-40%. The lack of impact of ovarian ablation following chemotherapy
has been attributed to chemotherapy-induced amenorrhoea. The discrepancy
between the results published 1992 and 1996 overview publications is
attributed to the fact that the trials of ovarian ablation in the presence of
routine cytotoxic chemotherapy started much later than those in its absence,
and therefore made a greater proportional contribution to the overall 15-year
analyses of in the latter publication. Furthermore, Emens and Davidson
(124) have suggested that the poor results of ovarian ablation and
chemotherapy combination in the 15-year analyses could be attributed to the
use of less efficacious chemotherapy regimens, and that the results may be
different with the use of modem treatment regimens. More information on
ovarian ablation plus chemotherapy trials should be forthcoming in near
future. For example, a Chinese trial of ovarian ablation that began in 1991 is
reported to have randomised more than 3000 women aged < 50years
between adjuvant chemotherapy alone and adjuvant chemotherapy plus
ovarian ablation.
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In spite of the cautious views of the overviews of 1992, ovarian ablation
deserves re-examination as an adjuvant therapy for premenopausal women,
and should be considered as an alternative to adjuvant chemotherapy in
premenopausal women (125). It is currently a subject of intense clinical
investigation (122). Kathryn Strasser-Weippl and Paul E Goss extensively
discuss this subject in Chapter 9 in this book. The use of ovarian ablation
should be weighed against the prolonged side effect of ovarian failure,
including disabling osteoporosis. There is, however, no evidence to support
the routine use of a combination of ovarian ablation and chemotherapy. The
current practice is combination of chemotherapy with Tamoxifen, whereby
Tamoxifen is usually started after chemotherapy rather than administered
currently with chemotherapy, so as to minimise the risk of thromboembolic
complications (126,127).

16. TREATMENT SIDE EFFECTS AND QUALITY OF

LIFE

Treatment side effects can be short-term or long-term. By convention,
short-term side effects include acute side effects such as are encountered
during chemotherapy or shortly thereafter, as well as others lasting up to the
end of a treatment course of 6months or slightly longer. They usually
dissipate on completion of therapy (128). The short-term side effects usually
include nausea, vomiting, mucositis/stomatitis, and diarrhoea. Other side
effects in this category include hair loss, neutropaenia, myalgia, neuropathy,
fatigue and myelosuppression in general. Short-term side effects tend to
produce significant impairment on the quality of life of the patient and a
source of demoralisation, psychological stress and loss of compliance on the
side of the patient. The frequency and usual degree of severity cf short-term
side effects associated with the various adjuvant breast cancer chemotherapy
regimens are outlined in Table12. The degree of psychological impairment
tends to be related to treatment intensity. Thus, in the National Cancer
Institute of Canada Clinical Trials Group study (MA.5) of CEF versus CMF,
the quality of life of patients on the dose-intensive Epirubicin based test
regimen was significantly worse in the earlier treatment cycles. However,
there was no difference in the quality of life of patients in both arms in the
later segment of scheduled six treatment cycles. This has been interpreted as
signifying a significant interaction between time and treatment side effects,
and concurrent psychological and physical adaptation to the trauma of
disease diagnosis, and its subsequent therapies (75). Recovery is usually
complete by about one year when most patients are able to return to full
active life (128)



194 Breast Cancer in Women of African Descent

Insert table 12
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It is often assumed that older patients (>65 years) tolerate chemotherapy
less well than younger ones, and that short-term toxicities of chemotherapy
tend to occur more frequently among them, and that they are more prone to
the adverse impact of chemotherapy toxicities on quality of life. Crivellari
and colleagues (129) analysed the International Breast Cancer Study Group
Trial VII in order to study the effects of CMF chemotherapy and Tamoxifen
in the management of early-stage breast cancer. They reported higher grades
of haematological, mucosal and toxicity in older than younger women.
However, the impact of the side effects on quality of life measurements
(performance status, coping, physical well being, and mood and appetite)
was similar in the older and younger study population. This study and others,
such as that of Dees et al (130) tend to reassure that older women appear to
tolerate chemotherapy nearly as well as the younger women (128).Effective
supportive care agents have become available over the last two decades,
which have made most of these acute side effects manageable. Most of the
agents used in adjuvant chemotherapy today, including Cyclophosphamide,
Methotrexate, 5-fluorouracil, Doxorubicin, Epidoxorubicin (Epirubicin) and
Paclitaxel could be classified as intermediate to highly emetogenic effects
(131,132). This degree of chemotherapy-associated emesis is manageable
prophylactically or therapeutically with Dexamethasone alone or in
combination with serotonin antagonists such as Ondansetron, Granisetron or
Dolasetron (133-135). Higher grades of neutropaenia could be life
threatening if not promptly recognised and managed. The availability of
effective antimicrobial agents has reduced the risk of serious consequences
of this common side effect. However, their use should be limited to
complicated neutropenic situations (136), and according to prescribed
guidelines (137,138). Alopecia, another frequent side effect of
chemotherapy, is a challenge of cosmesis rather than of life itself. Long-term
side effects, on the other hand, are those that occur weeks, months and even
years after the conclusion of chemotherapy treatment program. They include
premature menopause/infertility, weight gain, cardiac dysfunction,
leukaemia/myelodysplastic syndromes, and cognitive impairment (128). The
incidence of anthracycline associated cardiotoxicity increases with
increasing cumulative doses of the agents, which are usually Adriamycin and
Epirubicin in terms of adjuvant management of breast cancer. The incidence
of congestive heart failure in association with anthracycline based breast
cancer adjuvant chemotherapy varies between 0.8% (139) and 2% (140).
The relatively high incidence rate in the study of Albain and her colleagues
has been attributed to the patient population being older than is commonly
found in most adjuvant trials. In general, it has been suggested that
physicians can counsel women without pre-existing cardiac disease that the
incidence of symptomatic cardiac problems with anthracycline-based
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regimen is extremely rare (128). Premature ovarian failure, leading to
premature menopause and infertility is a common long-term side effect of
systemic adjuvant therapy. The risk of its development is related to the age of
the exposed, as well as the treatment regimen used and the total dose
administered. The vast majority of women older than 40 years would experience
menopause following treatment with CMF (81%-96%), FEC (831/&-98%) and
AC (89%). The corresponding risks of premature menopause among women
younger than 40 years 31%-38%, 51%-77% and 23% (128). Weight gain,
complicating adjuvant chemotherapy, appears to be more common in
premenopausal than postmenopausal women. The amount of weight gained is
usually in the range of 2.5-5.0 kg, although it could be as high as 10-20 kg (128).
The underlying mechanism for the side effect is unknown. Some of the most
dreaded long-term side effect of adjuvant chemotherapy of early-stage breast
cancer, acute leukaemia and myelodysplastic syndromes, are fortunately
relatively rare. The risk appears to be related to the total dose of
Cyclophosphamide use as well as to exposure to anthracycline. The CMF
regimen has been linked to a risk level of 5 cases of leukaemia in 10,000
women over a period of 10 years. The risk appears to be greater with
anthracycline-containing regimens, with incidence rates of I case in 1000
women to 15 cases in 1000 women have been cited (75,100) Secondary
leukaemias complicating alkylating agent chemotherapy (such as CMF)
develop typically about 5-7 years of exposure, while those resulting from
exposure to topoisomerase inhibitors (such as the anthracylines) occur within
6 months to 5 years after expose. Cbgnitive impairment, which manifests
with a number of symptoms such as difficulty with concentration, memory
impairment and difficulty with word finding, is a frequent complaint in
patients who have undergone adjuvant chemotherapy for early-stage breast
cancer. This is often referred to in colloquial parlance as "chemo-brain".
However, neither the anecdotes nor the research studies done far to
investigate its background, permit any firm conclusions (128). The benefit of
the use of Tamoxifen for five years by women who have oestrogen receptor
positive cancer is no longer in doubt. It is now common practice following
the completion of adjuvant chemotherapy. However, the decision by women
whether or not to accept treatment with Tamoxifen is often difficult because
of the various anecdotes that have been linked to the use of the drug. These
include weight gain, hair loss, joint pain, fatigue, depression, vaginal
dryness, hot flashes and sweats as well as sexual dysfunction. Ganz (141)
has argued that many of the symptoms are directly related to chemotherapy-
induced menopause or to withdrawal of hormone replacement therapy. Bines
et al (142) do not think that Tamoxifen therapy statistically significantly
increases the risk of menopause onset in premenopausal women. Goodwin et
al (143) have demonstrated in a multivariate model studying the effect of
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chemotherapy and hormonal therapy in 183 premenopausal breast cancer
patients that age, chemotherapy and Tamoxifen each were statistically
significantly associated with the onset of menopause. Thus, the risk of
development of menopause after the age of 35 years is statistically
significantly increased when chemotherapy is used as opposed to Tamoxifen
or no adjuvant systemic therapy. The risk of a premenopausal woman
developing menopause from Tamoxifen is not substantial (141,143).
Adjuvant therapy with Tamoxifen was not observed to be associated with an
increased risk of weight gain by Goodwin and her colleagues (144). It seems
that there is consensus that Tamoxifen is associated with increased risk of
genital symptoms such as vaginal discharge or dryness as well as vasomotor
symptoms, such as hot flashes as compared with patients receiving no
systemic therapy. However, such symptoms do not constitute a statistically
significant impairment of the patient's quality of life (145,146).
Furthermore, Tamoxifen related symptoms tend to increase with age with the
oldest age group having the greatest risk of serious adverse medical events.
The absolute benefits of Tamoxifen adjuvant therapy are however equivalent
and independent of age group. The decision by a woman whether or not to
use Tamoxifen should be based on the realities of her cancer, her age and her
individual value judgement (141).

Simes and Coates (147) have also surmised that given the modest
survival benefits from adjuvant cytotoxic therapy for most women with
early-stage breast cancer, individual preferences are important when
weighing trade-offs between survival and adverse treatment effects. For
younger women at high risk, the improvements in survival will usually be
sufficient to justify therapy. However, for older women and for those at low
risk of recurrence, assessment of individual preferences may be critical to
optimal decision-making (147).

17. COST CONSIDERATIONS AND INFLUENCE ON

BREAST CANCER MANAGEMENT

The developments in biomedical research over the last three decades
have resulted in unprecedented degree of acquisition of knowledge about the
nature of cancer, its early recognition, diagnosis and treatment. The period
also coincides with major technological developments in the field of
radiology, nuclear medicine and radiotherapeutics. These various
developments have enabled the emergence of an era of major progress in
cancer management. Unfortunately, availability of numerous expensive
diagnostic and treatment options translates into skyrocketing health care cost
in the developed countries of North America and Europe. In recent years, the
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need to evolve a mechanism of cost containment has led, for instance, to
serious political discussions about reforming the American health-care
system beginning with the Presidential Elections of 1992 (148). The political
wrangling in the entrepreneurial environment of the United States of
America has led to the emergence of managed care institutions. In many
ways, and unfortunately, the developments in health care policies in the U.S.
has not resulted in a reformed health care system as had been expected.
Rather, it has resulted in an alteration in the system of payment (148).
Furthermore, more Americans have become uninsured than there had been
before the onset of the process, thus further complicating the subject of
affordability of cancer care by the ordinary American. Developed countries
that run publicly funded health care systems have been spared this type of
crisis in health care funding. According to Weeks (149), not only was it
recognised in the 1980's that cost crisis was related mainly to increasing
volume and intensity of medical services, but also that there was no evidence
in support of associated differences in medical outcomes. The situation has
been responsible for the emergence of the "Third Revolution in Medical
Care" and the "Era of Assessment and Accountability" (149,150). Thus,
economic analysis of treatment regimens goes beyond actual cost of the
process. It may involve other considerations such as patient outcomes,
quality of life, cost-effectiveness and cost-benefit and cost-utility. The goal
of any health economic analysis is to determine whether the cost of a
particular intervention is justified by the health benefits that it produces.
Under such considerations, the appropriate question is not "how much does
it cost", but rather "how much more does it cost to provide the treatment
than the most reasonable alternative" (149,151). A comprehensive cost-
effectiveness analysis requires data on how the alternative treatments being
compared affect the length of life, the quality of life, and cost (149). It
measures the benefits of health-care interventions in units of medical effect.
For example, the cost-effectiveness of combination chemotherapy, compared
to single agent iherapy, for a given disease could be assessed by calculating
the additional cost (in dollars) per additional patient reaching the 5-year
disease-free survival mark. The health benefit may be expressed in units,
such as "years of life saved" or "increase in the quality-adjusted life
expectancy'. Cost-effectiveness ratios are, therefore, usually expressed in
terms of dollars per years of life saved (149). Table 13 shows the cost-
effectiveness of some breast cancer related interventions in comparison to
other disease states. Some of these estimates are "quality-adjusted", i.e.
adjusted by a numerical description that combines expected survival and
expected quality of life (152). The cost-effectiveness varies between $15,000
for premenopausal breast cancer patients treated with chemotherapy and
Tamoxifen (153) and $305,000 (154) for patient receiving Pamidronate for
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metastatic breast cancer. This compares favourably with $51,000 for
unrelated bone marrow transplantation for chronic myeloid leukaemia (155)
and $2,400,000 for diagnosis and treatment of unknown primary site (156).
There is no absolute standard for what constitutes a reasonable number of
dollars per year of life saved. Generally, interventions costing approximately
$50,000 per year cf life saved are usually considered cost effective, while
costing $100,000 are considered cost ineffective. In general, however, cancer
therapies that result in clinically meaningful improvements in patients'
outcome are considered cost effective, regardless of cost (149).

Table 13. Cost-Effectiveness Analyses In the Management of Breast and Other Cancers.
Diagnosis Intervention Alternative Cost-Effectiveness

Ratio
Premnenopausal node-positive Chemotherapy Tamoxifen $15,000*
breast cancer' and Tamoxifen
Node-negative breast cancer$ Chemotherapy No $50,000*

chemotherapy
Metastatic breast cancer& Pamidronate Hormonal $305,000*

therapy
Chronic myeloid leukaemial Unrelated donor Alfa-interferon $51,300*

bone marrow
transplantation

Acute myelogenous leukaemia5  Bone marrow Conventional $15,000
transplantation chemotherapy

Carcinoma of unknown primary Diagnosis and Supportive $2,400,000
site' treatment care

* Quality adjusted

Adapted with modification from Weeks, JC: Outcomes assessment. In: Cancer Medicine (eds.
Bast, RC); p:1039-1044.
#Smith, J et al: J Clin Oncol 1993;11:771-776.
$ Hillner, BE et al: N Engl J Med 1991;324:160-168.
& Hillner, BE et al: J Clin Oncol 2000;28:72-79.
€ Lee, SJ et al: Blood 1988;92:4047-4052.
§ Welch, HG and Larson, EB: N Engl J Med 1989;321:807-812.
¶ Levine, MN et al: Can Med Assoc J 1985;133;977-983.

The policy implications of cost-effectiveness analysis for those who pay
for cancer care have been thoroughly examined by Hillner and Smith (152).
It is understandable that for the individual patient, the position is usually:
"treat to prolong life despite the cost." In an era of ever escalating cost of
health care and limited health care resources, the approach of "cure at all
cost" seems to be getting increasing untenable. The challenge in this area
could be particularly sobering when health care resources are severely
limited and there are competing health care priorities. How much is society
willing to spend for a small potential gain, since the effect of adjuvant
chemotherapy on survival is either small or unknown? The answer to that
question is bound to be subject to the varying prevalent values in societies
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not only around the globe, but also from one part of a country to the other,
particularly where there are no legislative directives that guide access to
health care and its delivery. The examples of cost-effectiveness analysis
provided in Table 13 illustrates the wide range of estimates of cost that can
be incurred in the management of common but varied cancer problems in
oncologic practice. There appears to be a need to have a mechanism to guide
the oncologists in the use of the available diagnostic procedures and
chemotherapeutic interventions, so as to ensure rationale, fair and judicious
usage. Several organisations have assumed leadership robs in developing
guidelines for oncologists with the end-effect of creating a background for
the use of available resources fairly among their deserving patients. Such
bodies include the National Institutes of Health of the U.S., which regularly
organises Consensus Conferences at which experts on subjects provide
guidance on generally acceptable principles of management. The consensus
of opinion is subsequently disseminated to all physicians in the field. The
American Society of Clinical Oncology (ASCO) also from time to time
issues guidelines for the use of new and expensive drugs or procedures in
order to guide its members and their patients. One example of thi is the
development of guidelines for the use of haemopoietic growth factors (157)
in the management of neutropaenia associated with cancer therapy. Finally,
institutions are also developing their own guidelines for the treatment of
common cancers. The British Columbia Cancer Agency in Vancouver,
Canada, for instance, has site-specific Tumour Groups, whose function is to
develop treatment protocols and management guidelines (Tables 6 and 7)
(including follow-up protocols) based on available evidence in the literature
for guidance of its oncologists in four cancer centres under its jurisdiction.
The overall interest in the Canadian context is to ensure that all citizens
requiring care for a specific cancer type receive an internationally acceptable
standard of care at a reasonable cost to the health-care provider, the
provincial Ministry of Health.

18. FOLLOW-UP AFTER ADJUVANT
CHEMOTHERAPY

The various forms of treatment employed in the management of early-
stage breast cancer constitute sources of diverse health problems for breast
cancer survivors, increasing rates of survival of whom is in support of the
success of modern treatment modalities for this common health challenge of
women. Thus, breast cancer mortality has declined in the 1990's by the
largest amount in over 65 years, with the 5-year survival rate reaching 97%
for women diagnosed at an early stage of the disease (158). Of the 180,000
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women who receive a diagnosis of invasive breast cancer in the United
States every year, more than 80% can expect to survive for at least five years
(159) There are more than 2 million female breast cancer survivors in USA
alone (160,161). This large population of women continues to be at risk for
recurrence of breast cancer as well as the development of a second primary
breast cancer in the contralateral breast. In addition, they need to be
followed-up for long-lasting treatment related symptoms including
premature menopause and other gynaecological and reproductive
complications as well as a myriad of psychological and social problems
precipitated by their breast cancer experience. Other problems include the
long-term effect on the haemopoietic system and cardiovascular
complications.

Many long-term follow-up studies have shown that more than 75% of
recurrences are heralded by symptoms or findings on physical examinations
(162,163). Patients should therefore be carefully evaluated for symptoms and
by clinical examination on follow-up visit. The role of intensive surveillance
of the well patient is doubtful because only 15%-25% of metastatic disease
cases would present without symptoms, and would have been diagnosed on
routine physical examination or by radiological/laboratory testing (164).
There is no evidence therefore that routine close monitoring, or performance
of surveillance diagnostic procedures would lead to earlier diagnosis as to
make a difference in survival (165-167), although it results in a slightly
earlier detection of recurrence. The risk of breast cancer mortality in the
contralateral breast is estimated at 0.5% to 1.0% per year (168). The risk is
higher in women diagnosed at a younger age (169). A panel of experts of the
American Society of Clinical Oncology (ASCO) met and made
recommendations for follow-up care of breast cancer patients in 1997 (170).
Another ASCO panel met the following year and updated their guidelines
(171) The latter panel concluded that data were sufficient to recommend: a)
monthly breast self examination, b) annual mammography of the preserved
and contralateral breast, c) careful history and physical examination every 3
to 6 months for 3 years, then every 6 to 12 months for 2 years, then annually.
The panel felt that data were not sufficient to recommend routine bone scans,
chest radiographs, haematological blood counts, tumour markers, such as
carcinoembryonic antigen (CEA), or other cancer antigen (CA 15-3, and CA
27.29), liver ultrasonograms, or computed tomography scans. The
recommendations, summarised in Table 14, were evaluated and supported by
the ASCO Health Services Research Committee reviewers and the ASCO
Board of Directors.
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Table 14. ASCO Recommendations for Breast Cancer Follow-up Care.
Test I Frequency Remarks

Recommended Breast Cancer Surveillance
History/eliciting of Every 3 to 6 months for the first
symptoms; physical 3 years; then 6-12 months for
examination next 2 years; then annually
Breast Self Examination Monthly
Mammography Annually Women treated with breast

conserving surgery should
have their first
posttreatment
mammogram 6 months
after completion of
radiotherapy.

Patient Education Since the majority of
Regarding Symptoms of recurrences occur between
Recurrence visits, it is prudent to

inform women about
symptoms of recurrence

Coordination of care
The majority of breast cancer recurrences will have occurred within the first 5 years after
primary therapy. Subsequent care of the patient following primary treatment should be
coordinated and not duplicated. In addition, continuity of care should be encouraged and
conducted by a physician experienced in the surveillance of cancer patients and in the
examination of women with both irradiated and normal contralateral breasts.
Pelvic examination Regular intervals. Longer intervals may be

appropriate for women
who have had total
abdominal hysterectomy
and oophorectomy

Breast cancer Surveillance Testing - Not recommended
Complete Blood Cell count Data insufficient to

support routine use of
complete blood count

Automated Chemistry Data insufficient to
Studies support routine use of

automated chemistry
studies (including protein,
albumin, and calcium
levels)

Chest roentgenography Data insufficient to
support routine use of
chest radiographs

Bone scans Data insufficient to
support routine use of
bone scans

Ultrasound of the liver Data insufficient to
support routine use of
liver ultrasounds

Computed Tomography Data insufficient to
support routine use of
computed tomography

Breast Cancer Tumour The routine use of the CA
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Marker 15-3 tumour marker for
CA 15-3 breast cancer surveillance

is not recommended.
Breast Cancer Tumour The routine use of the
Marker turnour marker CEA for
Carcinoembryonic Antigen breast cancer surveillance
(CEA) is not recommended
Adapted from Smith, TJ et al: American Society of Clinical Oncology 1998 Update of Recommended
Breast Cancer Surveillance Guidelines. Journal of Clinical Oncology 1999,17:1080-1082.

Health problems that are prevalent among breast cancer survivors include
late complications of chemotherapy. Among these are the rare occurrences
of leukaemia and myelodysplastic syndromes (MDS), cardiomyopathies (see
Long-term side effects of chemotherapy). Routine screening for these
disorders is not recommended (159). Highly prevalent, however, among
patients who have had chemotherapy for breast cancer are gynaecological
and reproductive complications. These include amenorrhoea, infertility, and
premature menopause in younger woman who continue to menstruate after
the completion of chemotherapy. For many of these women, a recurring
theme of discussion with health care providers is that of the use of hormone
replacement therapy (HRT). A Steering Committee of Health Canada
recently reported on the outcome of an extensive research study of this
difficult question (172). The committee advised on the safety of HRT as
follows: "Routine use of HRT (ether oestrogen or oestrogen and
progesterone) is not recommended for women who have had breast cancer.
Randomised controlled trials are required to guide recommendations for this
group of women. Women who have had breast cancer are at risk of
recurrence and contralateral breast cancer. The potential effect of HRT on
these outcomes in women with breast cancer has not been determined in
methodologically sound studies. However, in animal and in vitro studies, the
development and growth of breast cancer are known to be oestrogen
dependent. Given the demonstrated increased risk of breast cancer associated
with HRT in women without a diagnosis of breast cancer, it is possible that
the risk of recurrence and contralateral breast cancer associated with HRT in
women with breast cancer could be of a similar magnitude." Given the
magnitude of the problems that breast cancer survivors face in terms of
menopausal symptoms, the committee further recommends:
"Postmenopausal wcmen with a previous diagnosis of breast cancer who
request HRT should be encouraged to consider alternatives to HRT. If
menopausal symptoms are particularly troublesome and do not respond to
alternative approaches, a well-informed woman may choose to use HRT to
control these symptoms after discussing the risks with her physician. In these
circumstances, the dose and the duration of treatment should be minimised"
(172) Table 15 lists the agents that have proven efficacy in the management
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of hot flashes, a particularly troublesome menopausal symptom complicating
chemotherapy. Sexual dysfunction is a common problem among breast
cancer survivors. The prevalence of the problem ranges between 15% for
reduced physiological arousal to a high of 64% for reduced sexual desire
(1581 Patients are known to be very reluctant to discuss this sensitive issue
with health-care providers. There is therefore a need for a proactive probing
for the existence of the problem for appropriate intervention. Penson and
colleagues (173) recommend the "PLISSIT" model. This is a four-step
model consisting of "Permission", "Limited Information", "Specific
Suggestions" and "Intensive Therapy". This approach leads to gathering of
useful information for a purposeful intensive intervention.

Table 15. Agents Used to Ameliorate Hot Flashes.
AGENT DOSE COMMENTS WITH LEVEL OF

EVIDENCE 0
Vitamin E' 800 IU daily Marginal improvement in clinical symptoms

compared to placebo (1)
Megestrol Acetate$ 20 mog daily or 500 50%-90% of patients report 50% decrease in

mg i.m. every 2 frequency of hot flashes (1). Concern about
weeks use of hormonal agent in breast cancer

survivor status
Fluoxetine°'N 20 mg daily Reduction in frequency and intensity of hot

flashes compared to placebo (1)
Venlafaxinea 75 mg daily (or 37.5 Reduction in frequency and intensity of hot

mg in sustained flashes as compared to placebo (1)
release preparation•" )

Paroxetinec 20 mg daily 67% reduction in number of episodes, and
75% reduction in intensity score

Clonidinef Oral or patch 0.1 mg 10%-20% reduction in symptoms as compared
daily to placebo (1); substantial side effects; not

preferred over placebo by patients at the end
of study

Ergotamine- and Various No benefit after 8 weeks over placebo (1)
phenobarbital -

based preparations
Raloxifeney 60 mg daily No difference in incidence of hot flashes as

compared to placebo.
Soy phytoestrogens Daily tablets, each No improvement in symptoms as compared to

containing 50 mg of placebo (1)
soy isoflavones

#: Barton et al: J Clin Oncol 1998;16:495-500.
$: Loprinzi et al: N Engl J Med 1994;331:347-352.
%: Loprinzi et al: Breast Cancer Res Treat 1999;57: 34 (abstract)
&: Loprinzi et at: Proc Am Soc Clin Oncol 2000;19:2a (abstract).
@: Loprinzi et al: Lancet 2000;356: 2059-2063.
0: Steams et al: Breast Cancer Res Treat 1998;50: 308 (abstract)
£: Goldberg et at: J Clin Oncol 1994;12: 155-158.
Y: Delmas et al: N Engl J Med 1997;;337:1641-1647
§: Quella et a: J Clin Oncol 2000; 18:1086-1074.
Adapted from Burstein, HJ and Winer, EP:N Engl J Med 2000;343: 1086-1094 with modifications based
on Pritchard et al: Can Med Assoc J: 2002;166:1017-1022.
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Diagnosis and treatment of breast cancer are life-altering events, which,
along with the experience of a life-threatening illness such as cancer
predispose to psychosocial disorder. Physicians looking after breast cancer
survivors should inquire about mood disorders, including fatigue, anxiety,
impaired cognitive performance and symptoms of sexual dysfunction. Pre-
existent psychosocial problems and family stress could aggravate the
situation. Psychosocial problems are worst in the first year of diagnosis, but
tend to improve in later years. The long-term quality of life of most breast
cancer survivors is excellent. Health care providers should be aware that the
use of complementary alternative medicine is common among breast cancer
survivors. It could serve as a marker of impaired quality of life.

The well being of breast cancer survivors is challenged on several fronts,
thus creating a situation that could lead to "multiple doctoring". Burstein and
Winer (159) suggest follow-up by a cancer specialist and a primary care
physician, and that the latter should look after the gynaecological aspects of
the patient's health. The ASCO guidelines for follow-up recommend co-
ordination rather than duplication of care. Follow-up by a primary care
physician, who is familiar with the patient, is probably to be preferred. A
study has shown that primary care follow-up of women with breast cancer
who are free of disease, is not associated with increase in time to diagnosis
of recurrence, increase in anxiety, or deterioration in health-related quality of
life. The study also showed that 69% of recurrences presented between
follow-up visits and 44% of the recurrences seen by specialists presented
first to the primary care physician (174). A cost minimisation analysis of the
study revealed that measures of the quality of care such as frequency and
length of visits were superior in primary care. Costs to patients and to the
health service were lower in primary care. There was no difference in total
costs of diagnostic tests, with particular tests being performed more
frequently in primary care than in specialist care (175). Patients, however,
prefer follow-up with the specialist, and perceive the negative aspects of the
specialist follow-up - the waiting, the rushed consultations, and the lack of
continuity of care - as the trade-off for guarding against a relapse. For
patients, an acceptable model of community based care would include clinics
staffed by someone with specialised knowledge of cancer and a fast track
route back to hospital care when this is required (176).

19. RECENT TRENDS TO IMPROVE OUTCOMES IN
ADJUVANT CHEMOTHERAPY

The gradual refinement of adjuvant treatments of breast cancer over the
last three decades has led to incremental improvements in outcomes,
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including improvement in mortality of the disease especially in the last
decade (177). Several directions are currently being pursued to augment the
achievement of recent years. These include newer ways of administering
chemotherapeutic agents that have been in use for years as well as trial of
new agents. Norton (36) has proposed the concept that dose dense method of
administration of chemotherapy is likely to be successful where other
concepts such as dose-augmentation or dose-intensity based approaches have
failed. In a recent report of the Intergroup Trial C9741/CALGB 9741,
evidence has been adduced to the effect that dose density improves clinical
outcomes significantly (178). The prognostic and predictive characteristics
of the tumour marker HER-2/neu have previously been discussed in this
chapter (2 7-29,179-180). HER-2/neu belongs to a family of transmembrane
receptor tyrosine kinases, which play significant roles in the signal
transduction pathway and contribute in the process of carcinogenesis.
Several promising new agnts, which are directed against these molecules,
have recently been developed. Their potential values in cancer control are
being evaluated. The molecule against HER-2/neu is Trastuzumab
(Herceptin), which is a humanized IgG1 monoclonal antibody that binds to
the extracellular domain of HER-2/neu. This agent is now being studied in a
number of adjuvant treatment regimens including NSABP B31, Intergroup
N9831, BCIRG 006 and HERA Trial (NCIC-CTG MA.25) (181). The
clinical role of prophylactic bisphosphonates in early breast cancer has been
evaluated by three studies with different outcomes. Two were positive (182-
183), while one was negative (184). Larger studies of these agents in the
adjuvant management of breast cancer are in progress (177).
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1. INTRODUCTION

Breast cancer is one of the most common cancers in the Western world.
Although the incidence of breast cancer in white women is higher than in
black women, mortality from breast cancer is relatively higher in African-
Americans. This has been shown in several large cancer surveillance studies
(1-2). The survival disadvantage of African-American women is due to
numerous factors, the most important of which is stage of disease at the time
of diagnosis. It has been shown in multiple studies, that black women are
more likely to present with more advanced disease (3-4), including more
patients with inoperable breast cancer and with nodal involvement. The
differences in breast cancer stage and biology at presentation between
Caucasian and African-American patients are reviewed extensively in
Chapters 2 and 3.

It is clear from most studies that some disparity in prognosis exists
between racial/ethnic groups after accounting for stage differences. This
might in part be due to differences in treatment. For example, black patients
are less likely to receive surgical treatment, even after adjusting for age,
stage and histology of the tumour (5). Several studies have shown that when
Caucasian and African American breast cancer patients, matched for age,
stage of disease and tumour characteristics, are treated similarly in the
context of clinical studies, their outcomes are similar (6-7).
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Endocrine therapy has provided important gains in the outcome of
women with breast cancer. In the metastatic setting it has provided clinically
meaningful responses and palliation of symptoms. In the adjuvant setting,
Tamoxifen has improved survival of all age groups considerably.
Furthermore, Tamoxifen has been shown to reduce the incidence of invasive
and pre-invasive breast lesions in the short term and offered hope that
endocrine strategies will be increasingly important in the prevention of this
disease in the future. In about 70% of breast cancers, oestrogen or
progesterone receptors can be found on more than 10% of the tumour cells
(ER/PR positive), providing the rationale for anti-estrogenic treatment of
these tumours. Importantly, there are racial differences in tumour ER and PR
content, with breast cancer patients of African descent having a smaller
likelihood to present with hormone sensitive disease (8-9) The differences
between racial groups in biologic al tumour characteristics including ER/PR
status are also discussed in Chapters 2 and 3.

The topic of this chapter is to examine emerging trends in endocrine
therapy in breast cancer patients presenting with ER/PR positive disease, and
to review these data with respect to women of African descent. In line with
traditional divisions of clinical management of breast cancer, the treatment
of breast cancer with cytotoxic agents with or without hormonal
manipulation is discussed in Chapters 8. In this chapter we have elected to
begin by reviewing Tamoxifen because it is the standard upon which all-
novel endocrine research and clinical care is based.

2. RATIONALE FOR ENDOCRINE TREATMENT

OF BREAST CANCER

The association between oestrogen and breast cancer growth has been
appreciated for over one hundred years, since George Beatson and A.
Schinzinger produced remissions of advanced Lyeast cancer by performing
bilateral oophorectomy in premenopausal patients (10-11). Since that time, a
body of evidence has accumulated indicating that oestrogen and its
metabolites are related to both the initiation and promotion of breast cancer.
Initial endocrine therapy included oophorectomy and more morbid surgical
procedures such as hypophysectomy and adrenalectomy. Surgical, medical
and radiation-induced ovarian ablation antagonizes oestrogen's action in
premenopausal women by blocking ovarian oestrogen synthesis and thus
reducing its levels both in the circulation and in normal and malignant breast
tissue. Hypophysectomy and adrenalectomy were abandoned when the first
endocrine agent, Tamoxifen citrate, was introduced. Tamoxifen was first
approved by the FDA for use in advanced breast cancer in 1978. Since then,
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more than 40,000 breast cancer patients have been treated with Tamoxifen in
the context of clinical research studies, and many more in clinical practice.
Apart from numerous single trials, the benefit of Tamoxifen and
oophorectomy as adjuvant therapies of hormone dependent breast cancer has
been shown in two large meta-analyses of all the trial data (12-14).

In parallel with the clinical studies, the mechanism of action of endocrine
agents has been extensively investigated in preclinical laboratory models.
Additional SERMS (selective oestrogen receptor modulators) and several
new classes of endocrine agents, which antagonize the effects of oestrogen,
have been identified. SERMS and pure anti-oestrogens antagonize ER
function by binding competitively to the receptor. In contrast to SERMS
steroidal pure anti-oestrogens have no agonistic effect on ER and they
additionally reduce ER concentration by inducing oestrogen receptor
degradation. Aromatase inhibitors work by blocking the enzyme complex
responsible for the final step in oestrogen synthesis. In premenopausal
women aromatase inhibitors given as monotherapy incompletely block
ovarian oestrogen production and cause a reflex rise in gonadotropin levels
leading to an ovarian hyperstimulation syndrome. Their use in
premenopausal women therefore is being investigated in combination with
ovarian function suppression. In postmenopausal women the aromatase
inhibitors very effectively suppress extra-gonadal peripheral aromatase. In
this chapter we review the current recommendations, as well as possible
future developments, in the use of endocrine agents in the treatment of pre-
and postmenopausal breast cancer patients, in both the adjuvant and the
metastatic settings. Typically, novel therapies have been examined first in
metastatic disease and then moved into the adjuvant setting. This has been
true for Tamoxifen, its analogue Toremifene and the aromatase inhibitors,
which have recently been introduced in the adjuvant setting. Newer agents
have been looked at only in the metastatic setting to date. To follow the
clinical development of these agents we have therefore elected to present the
data in the order of metastatic, adjuvant, neoadjuvant and prevention
therapy.

The limitations of these data in women of African-American descent are
discussed separately in section 7 below.

3. TAMOXIFEN

Since its introduction, Tamoxifen has been the mainstay of endocrine
therapy of breast cancer. Since Tamoxifen was approved for the treatment of
advanced disease, numerous studies have been conducted investigating its
effects in the adjuvant setting. These trials have been conducted both in pre-
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and postmenopausal women and for postoperative durations of one to ten
years. In premenopausal women Tamoxifen has been given both as
monotherapy and in combination with ovarian ablation. Recently, the
combination of Tamoxifen with aromatase inhibitors in the postmenopausal
setting and the use of aromatase inhibitors as single agents have also been
studied. In both pre-and postmenopausal women endocrine therapies have
been investigated in combination with or as a substitute for chemotherapies.

The available data on the use of Tamoxifen in the adjuvant setting of ER
positive breast cancer have been extensively reviewed by the Early Breast
Cancer Trialists' Collaborative Group (EBCTCG) (12-14). In their most
recent meta-analysis including 37,000 women, adjuvant treatment with 5
years of Tamoxifen resulted in a reduction of 47% in disease recurrence, and
a mortality reduction of 26% (12). The benefit of Tamoxifen was restricted
to the group of women with ER-positive tumours. In this meta-analysis, 5
years of Tamoxifen therapy were better than I or 2 years of treatment, and
the benefit from 5 years of Tamoxifen therapy persisted through 10 years of
follow-up. In the EBCTCG overview, the relative benefit from Tamoxifen
was independent of axillary lymph node involvement, age, Tamoxifen dose,
menopausal status, or use of chemotherapy. Based on these data, the 2000
US National Institutes of Health Consensus Development Conference
recommended the use of adjuvant Tamo xifen therapy for women "regardless
of age, menopausal status, involvement of axillary nodes, or tumour
size"(15). The 2001 St. Gallen Consensus Panel came to a similar
conclusion, suggesting the use of Tamoxifen in most women with ER
positive breast cancer unless the patient has an absolute contraindication to
Tamoxifen (16) In both consensus statements, it was pointed out that for
women with very low risk hormone responsive disease, no adjuvant medical
treatment is an alternative choice to Tamoxifen. The interaction in the
adjuvant setting of the effects of chemotherapy and Tamoxifen in pre- and
postmenopausal women has also been extensively reported on by EBCTCG.
Their findings are discussed in Chapter 8.

In order to evaluate a duration of adjuvant Tamoxifen of more than five
years the treatment arm of the NSABP B-14 study, evaluating five years of
adjuvant Tamoxifen versus placebo, was extended. When 1,172 women,
who had finished five years of adjuvant Tamoxifen within the B-14 protocol,
were randomised to another five years of Tamoxifen or placebo, no
additional advantage was obtained from continuing Tamoxifen therapy for
more than 5 years (17). Several explanations of the ineffectiveness of
Tamoxifen have been offered by studies in pre-clinical models. Firstly,
Tamoxifen resistance develops as indicated by the experiments of MCF-7
cells in long-term culture with Tamoxifen (18-19). In addition Masamura et
al. showed that breast cancer cells become hypersensitive to oestrogen, when



9. Endocrine Therapy of Breast Cancer 223

deprived of oestrogen for a long time (20). In the clinical setting, the
postulated increasing hypersensitivity of normal and residual malignant
breast cells to Tamoxifen estrogenic effects over time and the results of the
B-14 trial have lead to Tamoxifen use being restricted to five years. The
ongoing ATLAS ('Adjuvant Tamoxifen - longer against shorter') and
ATOM ('Adjuvant Tamoxifen - Offer More?) studies will clarify this issue,
as patients are randomised to 5 versus more than 5 years of adjuvant
Tamoxifen in these trials. The benefit of 5 years of adjuvant Tamoxifen was
shown to be equal in premenopausal women to that in postmenopausal
women in the 1998 EBCTCG overview (12).

The side effect profile of Tamoxifen has been examined in the adjuvant
studies. In addition, important toxicity data were gained from four large
Tamoxifen prevention trials, in which Tamoxifen was compared to placebo
and therefore probably most accurately reflect its true toxicities (21). In the
four prevention trials, Tamoxifen effects on the uterus, bone, lipid
metabolism, thromboembolic risk, cataract incidence and quality of life were
carefully evaluated.

Participants in the prevention trials receiving Tamoxifen had a 2.4 times
greater risk of developing invasive endometrial cancer than those getting
placebo (p=.00005) (21), and this effect was more pronounced in women
over 50 years of age compared to younger women (RR 4.01 vs. 1.21) (22).
When the data from the adjuvant studies included in the 1998 EBCTCG
analysis are taken together, this excess of endometrial cancer risk is
confirmed (OR 3.4, p=.00002) (12). Tamoxifen also leads to an excess risk
of thromboembolic events when compared with placebo. In the NSABP P-1
prevention study, including more than 13,000 women, pulmonary embolism
(PE) was three times as common (RR=3.01) and strokes were nearly twice as
frequent among women on Tamoxifen >50 years of age compared to
younger women taking the drug (RR 1.75) (22). Venous thromboembolic
events were also increased in all prevention trials, with a relative risk of 1.9
in the Tamoxifen compared to the placebo arms (p<.0001)(21). Overall, the
increase in vascular events on Tamoxifen was comparable to that seen with
hormone replacement therapy.

While in retrospective analyses of three randomised Tamoxifen trials a
reduction in coronary heart disease (CHD) was observed, no such benefit
was demonstrated in NSABP P-I (21-25). In the EBCTCG overview of
1998, mortality rates for causes "not attributed to breast or endometrial
cancer" were nearly identical in patients receiving Tamoxifen or placebo in
the adjuvant setting (12). In view of the recently published data from the
"Women's Health Initiative" (WHI) study (26), it is uncertain whether
Tamoxifen favourable influence on lipid metabolism translates into a true
reduction in CHD.
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Tamoxifen has been shown to preserve bone mineral density (BMD) in
postmenopausal breast cancer patients (26-28). P-I is the only prospective
trial which has evaluated the effect of Tamoxifen on bone fractures versus
placebo and it showed a reduction in the risk of long bone and symptomatic
vertebral fractures of borderline statistical significance (RR=0.81, 95% CI
0.63-1.05) (22). To date, Tamoxifen has not been evaluated in a prospective
trial in women with osteoporosis.

Apart from the effects of hormonal agents on hormone-sensitive tissues,
there are a number of non-endocrinologic side effects of these agents. These
include toxicities such as skin rashes, gastrointestinal toxicity and
musculoskeletal disorders.

A small excess risk of cataracts (RR 1.14 95% Cl 1.01-1.29) for women
on Tamoxifen was identified in the P-I trial (22). Tamoxifen also
significantly increased bothersome hot flashes and vaginal discharge, but
this did not affect overall physical and emotional well-being (29). The
reported effects of Tamoxifen on cognition are variable and dependent on
the parameters measured. Several ongoing studies are addressing this point.

The toxicity profile of Tamoxifen in premenopausal/younger women is
comparable to the use of this agent in the postmenopausal setting. However,
in the prevention trials, women less than 50 years of age were shown to have
a smaller or no increase in the risk of uterine cancer compared to older
women on Tamoxifen (21). The relative risk of venous thromboembolic
events was equal for pre- and postmenopausal women (HR 1.9, p=.0001),
but the absolute risk was smaller in the premenopausal cohort.

At this time regular ophthalmic examination and transvaginal ultrasound
assessment of the endometrium are not routinely recommended for women
on Tamoxifen therapy.

4. NOVEL ENDOCRINE STRATEGIES IN THE
METASTATIC SETTING

In recent years, Tamoxifen has been challenged by a number of new
hormonal agents, which have been developed with the intention to improve
the outcome of women above that achieved by Tamox ifen. The therapeutic
index of treatment can be enhanced either by greater efficacy against the
disease and/or by reducing toxicities. In addition, to improve the outcome of
patients, new endocrine agents have also been combined with each other and
with chemotherapy. Some of these strategies are presented in this chapter.
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4.1 Aromatase Inhibitors

In postmenopausal women, aromatase inhibitors are now the first-line
treatment of choice in metastatic breast cancer. Anastrozole, Letrozole and
Exemestane have all been compared to the former standard of care,
Tamoxifen, in this setting. For Anastrozole, data from two independent
phase III studies are available, showing equality to Tamoxifen (30-31). In a
retrospective subgroup analysis, Anastrozole increased time to progression
(10.7 vs. 6.4 months; p=.022) and clinical benefit rate (57.1% vs 52.0%) in
the ER positive subset of patients (32). In both studies, anastrozole was
better tolerated than Tamoxifen, causing fewer venous thromboembolic
events and episodes of vaginal bleeding. Letrozole was compared to
Tamoxifen in a phase Ill study in the first-line treatment of metastatic breast
cancer, in which it was significantly superior to Tamoxifen in terms of time
to progression (41 vs. 26 weeks; HR 0.7; p=0.0001), objective response rate
(30% vs. 20%; p=.0006) and clinical benefit rate (49% vs. 38%; p=.001)
(33). For Exemestane, only phase II data are as yet available, showing a
trend to greater response rate (PR+CR: 42% vs. 16%) and rate of clinical
benefit (PR+CR: 58% vs. 13 1%) for Exemestane and an ongoing phase three
study is being conducted (34). Available data from the first-line setting
indicate at least equal short-term safety of the aromatase inhibitors compared
to Tamoxifen including symptoms of menopause and quality of life.

Taking these data together, the aromatase inhibitors are now considered
as the standard of care as first-line treatment of ER/PR positive metastatic
breast cancer in postmenopausal women. Anastrozole and Letrozole are now
widely approved for this indication. Several studies are ongoing comparing
the inhibitors to each other. In the first of these studies, anastrozole and
Letrozole were compared as second-line, post Tamoxifen, therapy for locally
advanced or metastatic breast cancer in 713 postmenopausal women. The
two aromatase inhibitors were equal in time to progression, duration of
response and duration cf clinical benefit, but Letrozole was significantly
superior to anastrozole in terms of overall response (19.1% vs. 12.3%;
p=.014) and non-significantly superior in terms of clinical benefit (27% vs.
23%; p=.218) (35). Results of other studies comparing the inhibitors are
awaited with great interest.

As the most important toxicity data pertaining to the aromatase inhibitors
have been and are being collected in adjuvant studies, the toxicity profiles of
the inhibitors will be discussed in more detail in section 5.2.
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4.2 Novel Approaches to Ovarian Function

As stated earlier for premenopausal women with metastatic breast cancer,
ovarian ablation has long been known to be an effective treatment. When
compared to Tamoxifen in numerous studies, equality between the two
treatment regimens was found in this setting. This was also confirmed in a
retrospective analysis of four randomised trials comparing oophorectomy by
irradiation or surgery with Tamoxifen (36). When surgical oophorectomy
was compared to ovarian ablation by Goserelin in a large, prospective,
randomised study in patients with advanced breast cancer, Goserelin
provided similar benefit to oophorectomy in terms of objective response,
failure free survival, and overall survival (37). Based on these data,
Goserelin and oophorectomy by other means are regarded as equal
treatments today. The question whether adding Tamoxifen to ovarian
ablation is of benefit, was also addressed by several studies. In a recently
published, patient-based meta-analysis conducted by the European
Organisation for the Research and Treatment of Cancer (EORTC),
Tamoxifen plus an LHRH analogue was better than the LHRH analogue
alone in terms of objective response, progression-free survival and overall
survival (HR .67;.7;.78 respectively) (38). However, in another study
comparing ovarian ablation with Goserelin, with or without Tamoxifen,
Goserelin was equally effective as oophorectomy by irradiation, but the
addition of Tamoxifen seemed to be beneficial only in the Goserelin arm
(39). In view of the fact that the combination of both agents induced more
side effects in this study, it seems unclear whether Tamoxifen should be
added to ovarian ablation in the palliative setting, in which quality of life is a
major concern.

4.3 Megestrol Acetate

For many years the progestin Megestrol Acetate and the first-generation
aromatase inhibitor Aminoglutethimide were the standard of care as second-
line hormonal treatment of postmenopausal metastatic breast cancer after
Tamoxifern As other endocrine agents, including the third generation
aromatase inhibitors and Faslodex, are now moving to earlier treatment
settings, the significance of Megestrol Acetate and Aminoglutethimide is
declining. Apart from their inferior efficacy compared to the newer agents,
their troublesome side effect profiles frequently lead to toxicity related
withdrawal of treatment. In the second-line metastatic breast cancer trials, all
third generation aromatase inhibitors showed a superior toxicity profile
compared to both Megestrol Acetate and Aminoglutethimide. Today, these
agents are only used in patients with metastatic breast cancer, who have
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benefited from prior endocrine therapies for a long time and are therefore
expected to have endocrine sensitive disease even after failure of first- and
second-line hormonal treatments.

4.4 Estrogens

Estrogens administered in high doses were widely used for therapy of
advanced breast cancer before the introduction of contemporary endocrine
therapy. While the mechanism of their antitumour effect is unknown, in vitro
investigations have shown estrogens in high concentrations to be toxic to cell
growth. In a recently published study, diethylstilbestrol (DES) was given to
postmenopausal women with metastatic breast cancer progressing on prior
anti-estrogenic treatments (range 2-10). Among 32 patients, the clinical
benefit rate was 37.5% (40). In another study including 151 postmenopausal
women with advanced breast cancer and no prior endocrine treatment, DES
was compared to Tamoxifen (41). In terms of overall response rate and
median duration of response, DES was non-significantly superior to
Tamoxifen, and there was equality between the two agents in progression-
free survival. However, median survival significantly favoured DES, being
3.0 years for DES vs. 2.4 years for Tamoxifen (p=.039). Treatment with
DES was more commonly associated with toxicity such as nausea, oedema,
vaginal bleding and cardiac problems, whereas hot flashes were more often
seen in the Tamoxifen arm. This trial, which was conducted before the era of
the third generation aromatase inhibitors, underscores the fact that estrogens
have activity and remain in the armamentarium for treatment of selected
patients with metastatic breast cancer.

4.5 New SERMS and SERDS

Raloxifene is a SERM differing slightly from Tamoxifen in its estrogenic
and anti-estrogenic properties. Raloxifene was originally developed for the
prevention of osteoporosis because of its pro-estrogenic effect on bone.

In the Multiple Outcomes of Raloxifene Evaluation (MORE) study, 7705
postmenopausal women with osteoporosis and no history of breast or
endometrial cancer were randomised to receive either Raloxifene (60 mg or
120 mg) or placebo daily for 3 years. In the MORE trial, which was
primarily designed to test the bone-preserving effects of Raloxifene, the
occurrence of breast cancer was a secondary endpoint. After a median
follow-up of 40 months, there were substantially fewer invasive cancers in
women receiving Raloxifene (RR=0.24; 95% CI 0.13-0.44; P<0.001) than in
those taking placebo. This difference was entirely attributable to a 90%
reduction in ER positive invasive breast cancers (RR=0.1; 95% CI 0.04-
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0.24) by Raloxifene with no difference in the occurrence of ER negative
tumours (42). A partially overlapping analysis reviewing data from nine
Raloxifene trials (including MORE) has confirmed a significant reduction in
newly diagnosed breast cancers in women on Raloxifene, making the MORE
data likely to be correct (43). Based on these data, which suggest a similar
efficacy of Raloxifene and Tamoxifen in reducing the incide nce of receptor
positive breast tumours, a confirmatory study comparing Raloxifene to
Tamoxifen is underway. Raloxifene has not been evaluated in metastatic
breast cancer in the context of large clinical studies. When it was given to 14
patients with Tamoxifen resistant or refractory metastatic breast cancer in
one small trial, only one patient showed a minor response (44). Raloxifene is
not approved for the treatment of breast cancer.

A relatively new drug in the armamentarium of endocrine therapies in
metastatic breast cancer is the selective oestrogen receptor downregulator
(SERD) Faslodex, differing from the SERMS by its ability to degrade and
destroy the oestrogen receptor. Having no pro-estrogenic effects, Faslodex is
therefore called a 'pure oestrogen antagonist.' In 2002, two studies were
published in which Faslodex was compared to anastrozole in
postmenopausal women with advanced breast cancer progressing on prior
endocrine therapy. In these trials, including 851 patients altogether, Faslodex
was as effective as anastrozole, with a non-significant difference favouring
Faslodex in time to progression and clinical benefit rate in one study (45-46).
Based on these data, Faslodex has been approved for the treatment of
postmenopausal women with metastatic breast cancer after failure of
Tamoxifen in the USA. Several studies evaluating Faslodex in the first- line
metastatic setting and in the adjuvant setting are ongoing.

5. NOVEL ENDOCRINE STRATEGIES IN THE

ADJUVANT SETTING

5.1 Novel Approaches to Ovarian Function Suppression

In contrast to the use of Tamoxifen in the adjuvant setting, the role of
ovarian ablation in premenopausal women is less clear. Ovarian ablation can
be achieved by surgical removal or irradiation of the ovaries, or by treatment
with GNRH-analogues, which are all equal in their effectiveness of
suppressing ovarian oestrogen production. In the EBCTCG overview of
1996, ovarian ablation as a monotherapy in premenopausal breast cancer
patierts (any ER status of the primary tumour) was found to reduce the risk
of disease recurrence by 25% and the risk of death by 24% (4 7). It is unclear,
however, whether ovarian ablation, with or without Tamoxifen, can replace



9. Endocrine Therapy of Breast Cancer 229

the use of chemotherapy in premenopausal women. Up to now, eight trials
have been reported addressing this question, most of them in preliminary
form (48-(49). Taken together, these trials show that ovarian ablation, with
or without Tamoxifen, is equal to "CMF-type" chemotherapy. However,
there are several weaknesses of this dataset. First, in none of the studies was
Tamoxifen offered in the chemotherapy arm, despite the well-known benefit
of Tamoxifen added to adjuvant chemotherapy. Second, the "CMF-type"
chemotherapy used in these trials was less effective than the types of
chemotherapies considered optimal in this setting today. Therefore, the
endocrine arm in these studies was shown to be equal to a less-than-optimal
chemotherapy approach. Nevertheless, both the 2000 NIH and the 2001 St.
Gallen consensus panels included endocrine therapy without chemotherapy
in the treatment options of premenopausal breast cancer patients (15-16). A
new trial set to begin soon will address the question of the value of
chemotherapy in addition to ovarian function suppression combined with an
endocrine agent. The trial, known as the PERCHE ('Premenopausal
Endocrine-Responsive Chemotherapy trial') study, will clarify the question
whether the addition of chemotherapy to ovarian function suppression in
combination with an endocrine agent in premenopausal patients with ER-
positive disease will be of added value. In the PERCHE trial, 1,750
premenopausal breast cancer patients with ER-positive disease will be
treated with ovarian ablation plus Tamoxifen or Exemestane for five years.
In addition, they will be randomised to receive chemotherapy or not.

Two adjuvant breast cancer trials in premenopausal women are currently
being launched which include ovarian blockade plus an aromatase inhibitor
as part of their design. In the SOFT ('Suppression of Ovarian Function
Trial') study, women who remain premenopausal, as determined by plasma
estradiol levels, after surgery and/or after neoadjuvant or adjuvant
chemotherapy are randomised to Tamoxifen for 5 years, versus ovarian
ablation plus Tamoxifen for 5 years, versus ovarian ablation plus
Exemestane for 5 years. One very important feature of this trial is the fact
that patients are evaluated for their hormonal status after completion of
chemotherapy, so that the benefit of ovarian function suppression will be
evaluated in a cohort of truly premenopausal patients. In the TEXT
('Tamoxifen and Exemestane Triar) study, women will receive an LHRH
agonist (Triptorelin) immediately after surgery. They will be randomised to
combine Triptorelin with Tamoxifen versus Exemestane. In both the SOFT
and the TEXT studies, the new combination of ovarian ablation plus an
aromatase inhibitor will be analysed.

From the available data, the optimal duration of ovarian function
suppression as an alternative to complete ovarian ablation is still unclear. In
the trials using GNRH-analogues, durations between one and five years have
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been used. The 2003 St. Gallen consensus panel recommended the use of
one, two or five years of ovarian ablation. In the new TEXT, SOFT and
PERCHE trials beginning internationally, GNRH use for 5 years has been
chosen by the international investigators who have designed those trials and
therefore provide a new "defensible" duration of therapy for patients outside
the context of cinical trials.

As ovarian ablation renders premenopausal patients postmenopausal, the
side effects of this intervention include risks and symptoms of menopause.
One of the adjuvant trials that carefully evaluated the side effects of ovarian
ablation and compared them to chemotherapy was the ZEBRA ('Zoladex
Early Breast Cancer Research Association') study (50). In this adjuvant
breast cancer study, 1,640 pre or perimenopausal patients were randomised
to receive CMF chemotherapy for 6 cycles or the LHRH agonist Goserelin
for two years. As expected, the side effects of the LHRH agonist included
menopausal symptoms such as hot flushes (60.4%), vaginal dryness (25.9%)
and amenorrhoea (>95%). After cessation of treatment, more than 90% of
patients below 40 years of age had a return of menstruation. One additional
important adverse event occurring while on an LHRH agonist is loss of bone
mineral density (BMD). In the ZEBRA study, the mean percentage of loss in
BMD for Goserelin after 2 years was 10.5% for lumbar spine and 6.4% for
neck and femur. The loss in BMD on the LHRH agonist was significantly
greater than in patients teceiving chemotherapy. After cessation of
Goserelin, a partial recovery of BMD was seen at the 3-year-assessment.

5.2 Aromatase Inhibitors

Since the publication of the recent ATAC ('Anastrozole, Tamoxifen,
Alone and Combined') trial, the primacy of Tamoxifen in the adjuvant,
postmenopausal setting is being questioned. In this trial, 9,366
postmenopausal women with ER/PR positive or unknown breast cancer were
randomised to receive Tamoxifen (20 mg/d), anastrozole (1 mg/d), or the
combination, for 5 years. The median age of the study population was 63
years, and 74% of patients had ER or PR positive tumours. After a median
follow-up of 47 months, anastrozole led to a 17% greater reduction in the
risk of recurrence compared to Tamoxifen (HR 0.83, p=-.015), and a 22%
greater reduction in the ER positive subgroup (HR 0.78, p=.007) (51-52).
The first overall survival data from this trial are due to be presented in early
2004. As the combination of Tamoxifen and anastrozole was not better than
Tamoxifen monotherapy in this study, the combination arm was stopped
after the first interim analysis. The differences between Tamoxifen and
anastrozole with respect to their side effect profiles will be discussed below.
The ATAC trial is the largest adjuvant breast cancer study ever performed,
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and its results are in line with data from the preclinical and metastatic
clinical settings, all showing that the third generation aromatase inhibitors
are superior to Tamoxifen in ER/PR positive breast cancer. Based on the
published results from ATAC, the 2003 St. Gallen consensus panel included
the option of giving anastrozole to postmenopausal women in the adjuvant
breast cancer setting, "if Tamoxifen is contraindicated" in their
recommendations [unpublished]. In this context, a contraindication to
Tamoxifen could be a history of deep vein thrombosis, pulmonary
embolism, cerebrovascular event or vaginal bleeding. A similar
recommendation was published by the American Society of Clinical
Oncology Technology assessment (53). In their position statement, the only
adjuvant setting in which the use of anastrozole was considered appropriate
was in patients with a "relative or absolute contraindication to adjuvant
Tamoxifen," however, the possible contraindications were not further
specified (53). Despite the position taken by the ASCO technology
assessment group, the Food and Drug Administration approved anastrozole
for use in adjuvant therapy in 2002 and likewise it has been approved by
regulatory authorities widely elsewhere in the world. Although it is
conceivable that the curves of disease-free survival in the ATAC trial may
yet converge, it seems unlikely based on past experience of endocrine
therapies in general. Another adjuvant aromatase inhibitor trial recently
published is the MA.17 study comparing five years of Letrozole versus
placebo following five years of adjuvant Tamoxifen (54). This study was
discontinued at the first interim analysis because of a highly significant
reduction in breast cancer recurrences in the Letrozole arm. After a median
follow-up of 2.4 years, the hazard ratio for local and distant recurrence or
new contralateral breast cancer in the Letrozole group as compared with the
placebo group was 0.57 (95% CI 0.43-0.75, p=.00008).

ATAC is the first of a number of large adjuvant breast cancer studies
comparing the aromatase inhibitors anastrozole, Letrozole and Exemestane
to Tamoxifen. The designs of these trials include monotherapy arms, the
combination of Tamoxifen plus an aromatase inhibitor, and the sequential
use of the two groups of agents. The question of whether one of the third
generation inhibitors is superior to the others and whether their efficacy can
be improved by combining them with other agents, will also be addressed by
future trials. The new NCIC CTG (National Cancer Institute of Canada
Clinical Trials Group) study MA.27 is a large North American adjuvant
endocrine trial being launched in the second quarter of 2003. It is the first
head-to-head comparison of two aromatase inhibitors, anastrozole versus
Exemestane, in the adjuvant setting. Its goal is to show superior efficacy of
the steroidal inhibitor as well as an improved profile on end-organ function
such as bone and lipid metabolism. In addition, the value of adding a COX-2
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inhibitor, with pleiotropic putative anti-cancer actions, to anastrozole or
Exemestane will be evaluated in this trial.

The short-term, common toxicity profiles of the third-generation
inhibitors are similar, with the most common adverse events being nausea,
vomiting, hot flashes, musculoskeletal discomfort, fatigue and headaches.
The available data comparing aromatase inhibitors in the first-line metastatic
setting to Tamoxifen show a trend in favour of the inhibitors for important
toxicities such as thromboembolism (55). Although the aromatase inhibitors
are often discussed together, there might be important differences in their
side effect profiles, particularly between the steroidal and non-steroidal
inhibitors.

As discussed above, anastrozole is the only agent for which results in the
adjuvant setting have been presented. In the ATAC trial (51-52), women
taking anastrozole were at a significantly lower risk of developing
endometrial cancer than those taking Tamoxifen (p=.02). The non-
stimulatory effect of anastrozole on the endometrium was also reflected by a
significantly decreased rat of vaginal bleeding during the trial (4.5% vs
8.2%, p<.0001). In addition, both ischaemic cerebrovascular and venous
thromboembolic events (including DVT) were rarer in the anastrozole group
(1.0% vs 2.1% and 2.1% vs 3.5% respectively, both p=.00006). By contrast,
women taking anastrozole were more likely to suffer from musculoskeletal
disorders (27.8% vs 21.3%, p<.00001), in particular fractures (5.9% vs
3.7%, p<.0001). In a subanalysis of the ATAC study evaluating treatment
effects on quality of life during the first two years, no differences were seen
between the three treatment arms (29). In the ATAC trial, influences of
either anastrozole or Tamoxifen on the serum lipid profile have not been
reported. In another small study, no influence of anastrozole on the lipid
profile was seen (56). In the MA.17 study comparing Letrozole to placebo,
low-grade hot flashes, arthritis, arthralgia and myalgia were more frequent in
the Letrozole group, but vaginal bleeding was less frequent. Similar to the
ATAC trial, there were more new diagnoses of osteoporosis in women in the
placebo group, but this was not statistically significant (54).The effects of
Exemestane on organs other than the breast have not been as
comprehensively studied to date. However, similar to anastrozole, Letrozole
has in several studies been shown to significantly increase parameters of
bone resorption (56). When Letrozole was given to healthy women for three
months, no influence was seen on their lipid profiles (57). In another study
including 20 women with breast cancer, Letrozole significantly increased
total and LDL cholesterol levels, as well as the atherogenic risk ratios
total/HDL and LDL/HDL cholesterol (58). More detailed data on the effects
of Letrozole on bone metabolism and parameters of cardiovascular risk were
extensively studied in the MA.17-trial (Figure 1) and will be published soon.
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Figure 1. Five Years of adjUvant Tamoxifen, then Letrozole vs. Placebo for 5 years.

The effect of Exemestane on a marker of bone metabolism (excretion of
pyridinoline) was studied in two preclinical studies of ovariectomised rats. In
the first (59), control rats were oophorectomised (OVX), and OVX-treated
animals received Exemestane. The aromatase inhibitor was able to prevent
the increase in pyridinoline excretion compared to non-ovariectomized rats
by 96% (p<.0001 vs OVX control) and the profound reduction in BMD
caused by oophorectomy was obviated in the Exemestane treated animals. A
follow-up experiment of five groups of animals included two lower doses of
Exemestane, as well as a group treated with 17-hydroexemestane, the
principal metabolite of Exemestane, and another treated with the anti-tumour
dose of Letrozole in this rat model (60). The bone sparing effects of all three
doses of Exemestane were demonstrated in a dose -dependent manner and an
equally positive effect of 17-hydroexemestane was demonstrated. Letrozole
had no effect on bone metabolism in the castrated auimals, which lack
peripheral aromatase.

In a further follow-up study in postmenopausal women, bone biomarkers
of formation and resorption were studied in groups of women given placebo,
Letrozole 2.5 mg/day and Exemestane 25 mg/day. In this experiment,
Exemestane -treated women appeared similar to placebo in terms of early
markers of bone turnover whereas Letrozole increased bone resorption and
reduced bone formation (61).
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These studies therefore support the notion that Exemestane has a superior
safety profile compared to the other third generation inhibitors with regard to
bone metabolism Likewise, Exemestane seems to have effects converse to
the other aromatase inhibitors in terms of lipid metabolism In an EORTC
companion study, Exemestane was compared to Tamoxifen in breast cancer
patients. After a treatment period of 24 weeks, Exemestane had beneficial
effects on triglycerides and a stabilizing effect on HDL and total cholesterol
levels (62) Similarly in the two rat experiments cited above, Exemestane
improved the serum lipid profile in treated animals compared with either
oophorectomy or Letrozole treatment. Overall, it seems that being an
androgenic steroid may make Exemestane superior to the other inhibitors in
terms of side effects caused by oestrogen depletion of target tissues other
than the breast.

Apart from the toxicities concerning endocrine-responsive tissues such as
the endometrium, bone and lipid profile, the therapeutic index of aromatase
inhibitors is also influenced by their general tolerability. The side effect
profiles reported from the metastatic studies may not be applicable in the
preventive setting and data from the adjuvant setting are only available for
anastrozole (51-52). In the ATAC trial, anastrozole caused significantly
fewer vasomotor symptoms than Tamoxifen as reported by the investigators
although in a parallel quality of life study this was not confirmed (29). The
incidence of cataracts, nausea/vomiting, fatigue and mood disturbances were
the same in both groups. In the case of Exemestane and Letrozole, data from
studies in advanced breast cancer are all that are available at present to
ascertain their tolerability. In a study in the first-line setting of metastatic
breast cancer, Exemestane induced fewer hot flashes and peripheral oedema
than Tamoxifen (63). In terms of nausea and sweating, Exemestane was also
better tolerated than Tamoxifen. When Letrozole was compared to
Tamoxifen in advanced breast cancer, the tolerability of the two agents was
similar with respect to nausea and hot flashes (33).

6. COMBINATIONS OF ENDOCRINE AGENTS

6.1 Combination with Chemotherapy

6.1.1 TamoxifenPlus Chemotherapy

A frequently asked question in the adjuvant treatment of postmenopausal
breast cancer is, whether chemotherapy should be added to Tamoxifen in
women with a particularly high risk for disease recurrence. This question has
not been answered by the two consensus panels mentioned above. The 1998
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EBCTCG overview provides some important data on this issue by showing
that the benefit of adjuvant chemotherapy seems to decline with increasing
age (64). In the overview, the relative reduction of disease recurrence
achieved by chemotherapy was 22% in women aged 50-59 years, but only
18% in those 60-69 years. There are few data on the effect of chemotherapy
in women older than 69 years, but it seems likely that their benefit will be
equal to or smaler than that seen in women 60-69 years. The corresponding
reductions in mortality were considerably lower (14% and 8% respectively),
presumably because of the high prevalence of other co-morbidities in these
age groups. When chemotheraly was added to Tamoxifen, the EBCTCG
overview showed a 19% proportional reduction in disease recurrence and an
11% reduction in mortality in women 50-69 years. Taken together these data
make it likely that the benefit from adjuvant chemotherapy, added to
Tamoxifen in women with hormone responsive disease, is greatest in
younger postmenopausal women with high-risk disease. A more detailed
review on the use of chemotherapy in the adjuvant setting can be found in
Chapter 8.

When Tamoxifen is used in women receiving chemotherapy, it was
unclear for a long time whether endocrine treatment should start at the time
of diagnosis, or after chemotherapy has been completed. In 2002, this issue
was probably resolved, at least for Tamoxifen, by the publication of the
preliminary results of the Intergroup 0100 (SWOG 8814) trial. In this trial,
1,477 postmenopausal breast cancer patients were random ised to Tamoxifen,
chemotherapy plus Tamoxifen (CAFT-T), or chemotherapy followed by
Tamoxifen (CAF-T) (65). When the two chemotherapy arms were compared
after a median follow-up of 8 years, disease free survival (DFS) was
significantly better in the CAF-T arm, in which Tamoxifen was started late
(HR 1.18, 95% CI 0.98-1.43). The estimated 10-year DFS (OS) rates for T,
CAFT-T, and CAF-T were 48% (60%), 53% (62%) and 60% (68%),
respectively. This means that the early start of Tamoxifen concurrently with
chemotherapy reduces the benefit from chemotherapy by half. These data are
in line with several preclinical studies, showing that anti-oestrogens are able
to abrogate the effectiveness of chemotherapy (66). The optimal sequencing
of newer endocrine agents will need to be evaluated in future studies, but in
the absence of data it seems sensible for now to start endocrine treatment
only after the completion of chemotherapy.

6.1.2 Ovarian Function Suppression plus Chemotherapy

An important question in the premenopausal setting is whether treatment
with ovarian ablation should follow chemotherapy in patients with ER-
positive disease. In the 1996 EBCTCG meta-analysis, the benefit of ovarian
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ablation was smaller in women who were also treated with chemotherapy
(47). This may be due to the fact that many women were postmenopausal
after chemotherapy, therefore diluting the effect of ovarian ablation. Three
recently published trials have further explored this issue. In the Intergroup
0101 study, CAF chemotherapy given for six cycles was compared to CAF
followed by 5 years of Goserelin with or without Tamoxifen. In more than
1,500 randomised patients, CAF plus ovarian ablation was not superior to
CAF alone. In the IBCSG VIII study, 1063 breast cancer patients were
randomised to six cycles of CMF versus ovarian ablation or the combination
of both (67). Patients with ER-positive disease achieved similar results with
any of the three arms. However, in the subgroup of patients less than 40
years old, the combination arm was significantly better than the two other
arms, possibly because fewer women became postmenopausal during
chemotherapy in the younger age group. In the third, recently published
study investigating the role of ovarian ablation, the ZIPP study, Goserelin
was given alone or to women also receiving chemotherapy or Tamoxifen or
both. The published results showed Goserelin to be beneficial in the overall
study population, but a smaller effect was seen in women also receiving
chemotherapy or Tamoxifen. At the recent 2003 American Society of
Clinical Oncology (ASCO) meeting, Davidson presented the long-term
analysis of the Eastern Cooperative Oncology Group Phase III Intergroup
Trial (E5188 INT 0101). This trial randomised premenopausal women to
CAF, CAF followed by Z (Goserelin) or CAFT followed by Z. Overall there
was no advantage to adding Z to chemotherapy although in a retrospective
analysis women < 40 years of age, those who did not become amenorrhoea
from chemotherapy and those with premenopausal estradiol levels after
chemotherapy benefited from the addition of Z. Taking all these data
together, it is still not clear whether treatment with ovarian ablation after
chemotherapy is beneficial in certain cohorts of women. The ongoing SOFT
study is currently addressing this important issue (see also 5.1). In this trial,
3,000 patients with ER-positive tumours will be randomised to Tamoxifen,
Tamoxifen plus ovarian ablation, or ovarian ablation plus Exemestane after
chemotherapy or immediately after surgery, if no chemotherapy is given.
Importantly, patients entering this trial are required to be premenopausal
after the completion of chemotherapy as measured by serum estradiol
determinations.

6.2 Strategies to Overcome Endocrine Resistance

It has been known since the early development of endocrine therapies
that some patients w•ith ER/PR positive breast cancer do not benefit from
endocrine therapy. In addition, even patients whose tumours initially respond
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to endocrine treatment will eventually experience disease progression. In
recent years, substantial progress has been made in understanding specific
mechanisms of endocrine resistance. One major mechanism for tumour
insensitivity to hormonal agents seems to be cross-talk between the
oestrogen receptor and other growth factor signalling pathways (68). The
studies investigating this interaction have revealed at least three different
levels of cross-talk between signal transduction pathways and steroid
hormone receptors (69-72). In breast cancer patients, overexpression or
aberrant activation of epidermal growth factor receptor 2 (EGFR2/erbB-
2/Her-2) has been widely demonstrated in breast tumours and linked to an
adverse prognosis and endocrine resistance (73). Consequently, combining
endocrine therapies with signal transduction inhibitors might be a strategy to
overcome the development of endocrine resistance. In preclinical studies,
signal transduction inhibitors such as the tyrosine kinase inhibitor (TKI) of
EGFRI, ZD-1839 ('Iressa'), seem to be only marginally successful if used as
monotherapy. However, in a recently published study in a breast cancer
xenograft mouse model, significant synergism was shown between ZD-1839
and Tamoxifen (74). In this study, mice bearing ER-positive MCF-7 breast
tumours were treated with Tamoxifen, ZD-1839 or the combination of both.
ZD-1839 improved the antitumour effect of Tamoxifen, and markedly
delayed the emergence of acquired resistance from 2-3 months to over 6
months. Importantly, in mice treated with oestrogen deprivation, there was
no demonstrable benefit from adding ZD-1839, indicating that activation of
the EGFR pathway enhances Tamoxifen agonist effects. Apart from ZD-
1839, at least three other growth factor tyrosine kinase inhibitors are in
different stages of preclinical and clinical development, including OSI-744
('Tarceva'), PKI-166, GW-572016 and CI-1033, which is an irreversible
pan-erbB tyrosine kinase inhibitor. These compounds are being studied as
monotherapy in numerous tumour types and clinical studies evaluating them
in combination with endocrine agents are awaited with great interest.

Downstream of the growth factor receptor tyrosine kinases, the Ras
proteins, for which aberrant function has been demonstrated in breast cancer,
play a major role in intracellular signal transduction. The enzyme farnesyl
transferase, which is needed for posttranslational processing of Ras, can be
inhibited with the newly developed farnesyl transferase inhibitors (FTIs)
(75). One of these compounds, RI 15777 ('Zarnestra'), is active in breast
cancer models (76), and has already been studied in women with advanced,
hormone resistant breast cancer (77). Among 76 patients, 24% of patients
derived clinical benefit from Ri15777. The FTIs have as yet not been
studied in combination with endocrine therapy.

Other signal transduction inhibitors in clinical development include the
Raf kinase and MEK inhibitors, cell cycle inhibitors, and the mTOR
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inhibitors, of which CCI-779 ('Rapamycin') has entered clinical
development in advanced breast cancer (78). For CCI-779, improved
efficacy has been demonstrated in combination with endocrine therapy and a
phase II trial combining the compound with aromatase inhibitors is being
planned (69).

In addition to the signal transduction inhibitors, synergism with
endocrine agents has been shown for inhibitors of the enzyme
cyclooxygenase (COX-inhibiors). Celecoxib is an inhibitor of the COX-2
pathway, which is an approved cancer prevention drug (for familial
polyposis of the colon) and apparently synergises significantly with
Exemestane in preclinical animal models (79). Due to its pleiotropic
mechanisms of action and its inhibitory effect on receptor negative breast
cancer cells in-vitro, celecoxib may also achieve a reduction in oestrogen
receptor negative breast cancers. In the adjuvant MA.27 study (see 5.2) the
value of adding celecoxib to anastrozole or Exemestane will be investigated.
The design of MA.27 adjuvant trial is shown in Figure 2.
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Figure 2. Exemnestane vs. Anastrozole and Celecoxib vs. Placebo, 2x2 Factorial Design.
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7. LIMITATIONS OF DATA IN WOMEN OF
AFRICAN-AMERICAN DESCENT

The question as to whether blacks and whites similarly benefit from
Tamoxifen has been investigated by a study analysing the NSABP B-13 and
B-14 protocols (80). In the B-14 study, surgery plus placebo was compared
with surgery plus 5 years of Tamoxifen among patients with ER-positive
tumours. When the participants in B-14 were analysed by racial status, black
women were younger and were more likely to have larger tumours.
However, among all ER-positive patients, event-free survival at 5 years,
overall survival and risk of recurrence were equal between blacks and
whites. These data show an equal degree of benefit from adjuvant
Tarnoxifen for Caucasian patients and those of African descent.

Accrual of women of African descent into breast cancer trials has been
low in the past (81), so that knowledge about breast cancer in this cohort
gained within studies might not necessarily reflect the situation in all patients
of African descent. Although a study evaluating the inclusion of racial
minorities in NCI-sponsored treatment trials show that there is proportional
racial/ethnic representation in these studies (82), a more recent analysis
contradicts this view (81). In Chapter 11, the issue of clinical trials research
in African-American women will be reviewed in detail. Of importance is
that current treatment and prevention paradigms are automatically applied to
women of African descent and in the absence of additional data this seems
the most reasonable approach. However, just as adopting treatment
guidelines for men to women may be sub-optimal the same may be said for
doing so among women of different ethic origin including women of African
descent. Future studies of the risk factors, pathogenesis, tumour biology and
genetic influences on breast cancer in African women are needed in order to
establish optimal treatment strategies for these women.

8. CONCLUSION

In this chapter we have summarised the emerging endocrine strategies
and treatment options for women with hormone receptor positive breast
cancer. With the introduction of the aromatase inhibitors in particular the
outcome of women is being improved. It can be seen from the data discussed
however, that, although numerous studies have been conducted in women
with hormone responsive breast cancer, none have specifically addressed the
issue of women of African descent. The fact that accrual of African
American women into studies has been low in the past may have multiple



240 Breast Cancer in Women of African Descent

reasons. This short fall together with possible strategies to overcome the lack
of published data is addressed in more detail in Chapter 11.

In addition to enhancing accrual of women of African descent to ongoing
breast cancer studies, future studies should specifically address women from
other ethnic minorities. The results of such studies might result in endocrine
treatment of breast cancer being tailored according to the features of disease
in cohorts of different ethnic origin. Studies of genetic polymorphisms in
women at risk for developing breast cancer may highlight inherent
differences in the pathogenesis of breast cancer between individuals and
possibly between women of different ethnicity. This in turn may lead
ultimately to the question as to whether endocrine breast cancer prevention
strategies, which are effective in Caucasian women, will be equally
successful in women of African descent.
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Chapter 10

PALLIATIVE CARE FOR BREAST CANCER IN
THE AFRICAN-AMERICAN POPULATION

Joseph O'Donnell, MD
Dartmouth Medical School and the Norris Cotton Cancer Center, Hanover, NH, USA.

1. INTRODUCTION

Breast cancer is the most common cancer among African-American
women, but its incidence is 13% lower than that in Caucasian women. The
incidence slowly rose in the decade of the 1970's but was fairly stable during
the 1990's. The death rate increased between 1973 and 1993 but it has
declined since. In spite of this decline, the death rate is still 28% higher in
African-American than in Caucasian women. There are likely to be many
factors, which contribute to this higher death rate, including access to quality
screening and treatment, late diagnosis and perhaps even more aggressive
tumour biology (1).

The gap in care also occurs in end-of-life care and this chapter will
review the data and suggest possible solutions.

2. PALLIATIVE CARE

The Hastings Center (2) has developed a useful outline for the gals of
medicine. They have defined these goals as:
a) The prevention of disease and injury and the promotion and maintenance

of health.
b) The relief of pain and suffering caused by illness.
c) The care and cure of those with a malady and the care of those who

cannot be cured.
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d) The avoidance of premature death and the pursuit of a peaceful death.

There still remains much to be done to achieve all these gals but there
has been an especially great level of dissatisfaction with care provided to
patients at the end of life and the relief of pain and suffering, the care of
those whom cannot be cured and the achievement of a peaceful death. One
of the early prime movers in the efforts to improve end-of-life care was the
Robert Wood Johnson Foundation, which funded the SUPPORT study
(Study to Understand Prognosis and Preferences for Outcomes and Risks of
Treatment) (3). The SUPPORT study documented many of the issues
including inadequate pain management, communication, systems for
delivery of care and inattention to patient preferences, and despite attempted
intervention to change these inadequate outcomes, showed how difficult it
was to change the system and provide excellence in care. The results helped
spawn numerous corrective programs, including the Soros Foundation's
"Project Death in America" (4). Reports from the Institute of Medicine, (5,6)
the President's Cancer Council (7). The Medicare Payment Advisory
Committee, (8) the American Society for Clinical Oncology (9) and many
other organizations suggested solutions. The public was engaged, especially
through a six-hour public television special on palliative and end-of-life
care: ("On Our Own Terms: Moyers on Dying" in September 2000) (10). All
these efforts are slowly producing positive change, but there is still a long
way to go. Part of the difficulty with this issue involves our great
ambivalence about death and dying well documented in "Death is that Man
Taking Names" by Burt (11).

3. ORGANIZED EFFORTS

The modem hospice movement began in England and was led by Dame
Cicely Saunders. A former nurse and social worker, Dr Saunders realized
that to be change agent for this aspect of healthcare, she had to become a
doctor. Her example has revolutionized medical care and it all began when
she encountered a very special patient, a young Pole dying from war injuries,
who said to Dr Saunders the words that drove her to start St Christopher's
Hospice: "I only want what is in your mind and in your heart." Hospice
started as a movement that was peripheral to mainstream medicine, but as
medicine evolves and embraces those aspects in the Hastings Center
message above, end of life care has become more central and there is a great
deal of effort and success in making it better. The discipline of Palliative
Medicine has evolved to be "... an interdisciplinary approach to the study
and care of patients with active, progressive, far advanced disease for whom
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the prognosis is limited and the focus of care is on quality of life." Palliative
medicine involves the comprehensive management of the physical,
psychological, social, spiritual and existential needs of patients (12).

This type of medicine involves what the patient asked of Dr Saunders:
the skills of the mind, embodied in competent medical care and the
friendship of the heart, with its caring, acceptance, vulnerability and
reciprocity. It is not just handholding, but includes an ever evolving and
sophisticated science of symptom management. The most common physical
symptoms at end of life are weakness, loss of appetite, pain, nausea,
constipation, shortness of breath and confusion, but we have come to
recognize that something called "suffering" may be the most common
symptom of all. Suffering occurs when there is a threat, real or perceived, to
the intactness of whole person. (What will happen to me? To my family?
Who will remember me? Has my life been worthwhile? Etc). Palliative
medicine must deal with both physical symptoms like pain and
existential/spiritual ones like suffering.

The author, Wendall Berry, says in a piece called "Health is
Membership" (13) that patients come from a world of love. In the hospital
what I would call the world of love meets the world of efficiency--the world
that is, of specialization, machinery, and abstract procedure. Or rather I
should say that these two worlds come together in the hospital but do not
meet." Palliative medicine attempts to help these worlds to meet.

Six major skill sets comprise palliative medicine: communication,
decision making, management of complications of treatment and disease,
symptom control, psychosocial care of the patient and family and care of the
dying (14).

Hospice care implies a philosophy of care at the end of life for patients
who are dying and their families. The focus of care is on the relief of
distressing symptoms, including emotional, psychosocial and spiritual ones.
Care includes not only the patient, but also the loved ones and is usually
given by an interdisciplinary team. Hospice care can occur in a dedicated
facility, h any healthcare institution, but especially in the home. Medicare
has established a hospice benefit. Eligibility requires a document prognosis
of less than 6 months, goals of palliation and an identified physician of
record. Some agencies require an established do not resuscitate order, no
planned use of hydration, total parental nutrition and a primary caregiver in
place in the home. Hospice agencies usually provide physical symptom
control, home health aide services for help with bathing, dressing, feeding,
psychological counselling services, help with preparations for death,
spiritual support and bereavement programs (15).
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4. BARRIERS TO END-OF LIFE CARE IN
AFRICAN AMERICANS

4.1 Barriets in General

Many of the reports mentioned above detail the barriers to excellent end-
of-life care in general. These include such things as: the separation of end-
of-life from curative care and the late referrals (if refereed at all to palliative
services); the inadequate training and number of trained health care
professionals and the silos in which we work that often undermine effective
teamwork and communication with important partners like chaplains, social
workers and home care agencies: the inadequate funding for these services;
the lack of effective or accessible patient information; the inadequate or
poorly known standards of care; the under-use or lack of useful tools for
measurement of things like quality of life; the stigma of this type of care as
"giving-up"; the high variability of this type of care by geography; and the
inadequate attention to this by the funders of research. Steps are being taken
to reduce all these barriers (16).

4.2 Barriers in African Americans

African Americans comprise 14% of the population but only 57% of
those who utilize hospice services. 93% of those using the Medicare hospice
benefit are Caucasian and only 7% African-American (17) Less than 10%
of those on the National Hospice and Palliative Care Organization's database
are African Americans and less than 10% using hospice services in managed
care organizations come from minority groups. African American patients
are more likely to die in hospitals, less likely to have advance directives or
do not resuscitate orders, and more likely to have fatalistic views about
cancer (18,19). The cost for care in the last year of life is likely to be higher
in African Americans than Caucasians ($32,000 vs $25,000) (20).

All of this should be taken with the perspective that it is difficult to
generalize about any group of people and such generalizations may risk
stereotyping. The "African" American group (which refers to blacks in the
United States) includes people from many different and varied cultures (eg
those with family origins in Africa, in the United States and the Caribbean)
and it is dangerous to generalize. Whenever one is dealing with an African
American patient or family, it is important to ask how they define their
cultural tradition and how closely they adhere to traditional practices. For
instance, the affluent in general are more likely to move away from the
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traditions of origin than the poor, who are more likely to follow traditional
practices (21).

That being said, some generalizations include the following: spirituality
is more likely to be highly important, belief in an afterlife and the
continuation of a 'presence" of an individual even after death are more
common, belief in the sanctity of life and "not giving up" are important,
decisions are much more likely to be deferred to a group or family for
consensus and all members should have input, family members should be
physically present with their loved one whenever possible, and suffering is
ennobling. Language like "passing on" or "transition" to a new period of
existence, not still with us but among us is used rather than dying. A wake,
or "sit-up" may also be called a 'home going service" in which a loved one
goes home to the spirit world. There is a belief in a circle of existence, that
death is part of the natural rhythm of life and that whenever someone dies, a
baby is born someplace else (21)

As noted at the beginning of this chapter, patients from minority groups
have higher incidence and death rates at younger ages for certain cancers,
more exposure to risk factors predisposing to cancer, tend to be diagnosed
later with more advanced stage tumours, may experience less aggressive care
(1) and seem to have fewer opportunities for excellent end-of-life care. The
tragedy is that the gap seems to be widening rather than closing in the U.S.

There have been numerous reports and calls to action because of the great
disparities in healthcare wtcomes that occur throughout the United States
(22). The Clinton Administration in their Initiative on Race in America
(http://www.wsws.org/publichtml/iwb6-30/edit.htm) instituted a number of
ongoing initiatives including the upgrading of the office of Minority Health
to a Center for Minority Health and Health Disparities at the National
Institutes of Health (NIH). This signalled an important message: a centre is
more influential in setting policy, in influencing budgetary expenditures and
can award grants. For example, the National Cancer Institute's Office of
Education is updating its materials on pain and symptom management to
make them more accessible, culturally and educationally appropriate and
useful to under-served groups (22). The American Cancer Society has as one
of its primary goals to eliminate disparities in cancer outcomes. The
Intercultural Cancer Council is bringing together organizations and
individuals to collaborate around issues of minority health and disparities in
outcomes (http://icc.bcm.tmc.edu/), and the Institute of Medicine (IOM)
recently issued a landmark report on eliminating disparities, which has
documented inequities and sought solutions (23). The IOM also has a task
force reviewing the structure of the NIH. The NIH has less than 1% of its
grants going to investigators from under-served minority groups and only 23
million of a 3 billion NCI budgetgoes to issues of resolving disparities (24).
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4.3 Barriers in the Management of Pain

There has been more written about barriers to effective pain management
than any other symptom. A particularly important symptom in cancer and
one that is especially common in end-of-life situations, i.e. Pain is much
more likely to be inadequately assessed, treated and controlled in African
American patients (25).

Multiple studies have shown inadequate treatment of cancer related pain
in minority-populations. Cleeland and colleagues (26) found that outpatients
with cancer pain who were treated in clinics that served ethnic and racial
minority patients were three times more likely to be under-medicated with
analgesics when compared to patients in other settings. In a later study, this
group (2 7) reported that 65% of minority patients left an office visit with an
inadequate medication prescription for control of their pain versus 50% of
non-minority patients (the latter statistic a large enough problem in its own
right). The dose of narcotics prescribed in patient controlled anaesthesia
varied in different ethnic groups (28) Minority patients with bone fractures
were twice as likely to receive inadequate doses of analgesics in the
emergency room compared to non-minority patients (29). These inequities
also have been documented in nursing homes and cancer centres (30).
Numerous studies document inadequate end-of-life care in minority
populations (22). Lessons from the approach to this problem can be applied
to overcoming barriers to the control of other end-of-life issues. Many of the
reasons for inadequate pain control and the barriers to adequate pain relief
have been identified and reviewed in the pain literature (5). Barriers include
those attributed to the healthcare professional, to the patient, and to the
system. These same barriers are present in minority populations to an even
greater degree.

Although as has been said, it is inappropriate to promote stereotypes for a
group, there are certain characteristics that do seem to be more common in
African American individuals. They tend to come from poorer socio-
economic groups, to be more often un- or underinsured, to have less formal
educational achievement, and to come from poorer neighbourhoods.
However, numerous studies have shown that such patients may not be
offered the same level of intervention no matter what their health or
economic status, so these issues go beyond those associated with just
poverty (31).

Patient and family barriers include a reluctance to report pain in the fear
of jeopardizing aggressive disease oriented treatment, fear that pain means
the disease is progressing, concern about not being perceived as a "good"
patient, reluctance to take medications for fear of addiction or stigmatisation,
worries about side effects and tolerance. Minority patients tend to experience
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even greater barriers to adequate pain control. Language, underlying cultural
belief systems and the ability to understand "the other" remain challenging.
Patients from some minority populations may show less outward behaviour
related to pain causing observers to underestimate the pain (21).

African Americans tend to believe in the "dignity" that is associated with
suffering and may report later in the course of their illnesses to providers or
tend to minimize discomfort (32). These patients tend to lack trust in a
system that has not treated them fairly (33). This is felt to be due to an
historical accumulation of social injustices making the system and its
motives seem suspect. Patients know the statistics of morbidity and mortality
in minorities and may fear being "under-treated" rather than receiving
aggressive disease specific care. For many, "quantity of life equals quality of
life." Minority patients are more likely to live in poverty and to have poorer
health in general. They are more likely to have to attend to the stresses and
survival needs of daily existence than to have time and energy for self-care.
Their insurance coverage and coverage is likely to be less. Maslow found
that 31% of minority patients had no health insurance versus 14% of
Caucasians (23) Even when employed, minority workers were less likely to
be covered (56% versus 66%) (23). Fifteen percent of minority patients
openly said that they would get better care if they were members of a
different race (23).

African American patients tend to be less knowledgeable about their
symptoms and about federal, state and local programs that may benefit them.

Another set of barriers are those of healthcare professionals and they
include a lack of up-to-date knowledge, inadequate assessments in time
limited encounters, fear of prescribing powerful drugs with regulatory
concerns about their licenses, fear of promoting addiction in patients, or
producing difficult to manage side effects (34). Minorities again face more
significant barriers. The maldistribution of services makes areas populated
by large numbers of minority patients have fewer practitioners and fewer
choices. Overall access to care is harder and even when in the "system",
minority patients make fewer visits. African American patients have fewer
available practitioners and fewer choices. Clinics in African American
neighbourhoods are more likely to be understaffed and busier. African
American patients have less access to specialists (8% of minorities vs. 18%
of non-minorities get referrals) (35) and less participatory visits with
providers (36).

Most importantly, racial stereotypes still exist. The IOM report described
these in great detail. Non-minorities are more likely to believe that
minorities; "live off welfare, are more prone to violence, are less intelligent
and lazy'K37). This may cause projection of a stereotype that undervalues a
patient's participation in medical decision-making. Often this is thought to be



254 Breast Cancer in Women of African Descent

unintentional and unconscious but the patients readily perceive it. Studies
have shown that physicians make different and less aggressive
recommendations to minority standardized patients who are playing roles
with the same levels of illness as rmn-minorities (38). There are also not
enough minority physicians in the workforce despite valiant efforts to raise
the numbers (39). Presently, there are ongoing efforts in medical schools and
residencies to address issues of cultural competency training, but there is still
a long way to go in this area (40).

African American physicians account for only 2.9% of the physician
workforce, but care for 30% of the African American population. These
physicians tend to be strong advocates for aggressive therapies, less likely to
support withdrawal of treatment (e.g. tube feedings), or be supportive of
physician-assisted suicide. African American physicians themselves say they
would be more likely to push for aggressive therapy for themselves if they
were in a persistent vegetative state.

System issues that have been identified include a low priority given to
pain management, inadequate reimbursement, restrictive regulation policies
and problems with availability of the medications, and limited access to pain
specialists. Despite large gains in equity, institutional racism still exists.
Racial stereotypes are listed above and views like these may pervade
institutions. Experts now say that the old version of "Jim Crow" overt racism
has turned to a aibtle "laissez faire" version and that people aren't even
conscious of it (41). It can be identified in hiring policies, leadership policies
(who are the advocates for these patients?), the fact that managed care shies
away from minority patients with greater risk, and is less likely to employ
and more likely to terminate minority providers (42). Our system tolerates
poorer health outcomes in the poor, and we see hospitals and clinics either
not locating in or moving from minority neighbourhoods. Even with cost and
lack of access as huge barriers and even if a minority patient gets "in" the
system and gets a prescription for pain medicines, the pharmacies in their
neighbourhoods are less likely to stock the drugs because of fear of robbery
and violence (43). In addition, we don't have enough data now, nor do we
collect it, to know the extent of problem. Experts suggest that regulatory
organizations require reporting of such health care disparities as a first step
in beginning to correct them (44).

There is also a lack of educational materials aimed at African American
populations to address the issues of end-of-life care (6).
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5. BREAST CANCER AND COMMUNICATION
ABOUT PAIN, SUFFERING AND OTHER
PALLIATIVE CARE ISSUES

Stage IV breast cancer is incurable and will eventuate in death. At
present, there is no effective curative therapy for this stage but patents
should be afforded the most effective anti-neoplastic therapy to prolong life
(as long as the quality of life is acceptable to the patient) and control
symptoms. Meticulous attention to the control of symptoms should occur
along the whole trajectory of the disease course. Practice guidelines for the
control of pain, distress, delirium, dyspnoea, anxiety, psychosocial issues,
spiritual issues, fatigue, constipation, incontinence and nausea are available.

Barriers to the control of physical pain have been described above. The
expression of pain is a form of communication, and cultural differences in
emotional expression and stereotypes about pain also influence the
clinician's interpretation and expectations regarding pain severity. This is
possibly due to the conscious and unconscious bias on the part of the
clinician and patient, or the subtle differences in cultural expressive cues (i.e.
body language) that the individual can more readily recognize emotion
expressed in the style in which they are accustomed (45-47). Given the
problems with communication and treating cancer-related pain, guidelines
for effective pain communication are receiving more attention than ever in
medical education. It has been designated one of the core competencies that
the ACGME (Accreditation Council for Graduate Medical Education) has
said that all residency graduates must possess
(www.acgme.org/outcome/comp/compFull.asp).

Communication may be verbal, in writing, or even by "sign" and it may
utilize techniques from simple words or gestures to sophisticated media.
Body language (or para communication) can portray even more information
than is carried in words. No matter what the medium, each message involves
a sender, a receiver, and a code and is done in a particular context. Such
things as age, sex, culture, language, education, physical impairments, and
emotional states can affect the message of the sender and what the receiver
hears.

Communication about pain involves words, expectations and behaviours.
Words may have different meanings (e.g., words like "pain, hurt or ache"
may be used and interpreted differently by both the sender and receiver).
Body language and behaviours indicating pain may be much less
pronounced in certain minority groups causing providers to underestimate
their pain (25).

A typical history of pain should include the quality, quantity, duration or
frequency, onset, location, radiation to other sites, precipitating factors,
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aggravating and alleviating factors and associated symptoms. It is important
to ascertain the time line of the pain and when the patient last was pain free,
how it interferes with daily life, how it has been treated (including any over
the counter or "folk" remedies) and what are the complications of the pain
itself and what it is being treated with. It is also important to ascertain
information about co-morbid conditions and any social, emotional or other
things contributing (48-50).

Useful questions might include: What keeps you from doing what you
want to do? Where is the pain? Does it interrupt your sleep? Is it
predictable? How long does it last? If it goes away after you take medicines,
how long does it take? (This helps determine if shorts acting analgesic doses
are adequate.) How long does the relief last? (This helps determine if the
dosing interval of the short acting drugs is appropriate or if the dose of long
acting drugs is appropriate).

Pain is more than the physical symptom. Dame Cicely Saunders, coined
the term "total pain" to define the pain experience (51). Pain is more than a
simple biological construct since it is more than the biological damage that
may occur in a nerve or a tissue or an organ. Pain is the stimulus and the
person's response to it since it includes psychological, social, emotional,
financial, spiritual and existential dimensions. It varies from person to
person from the stoic, "keep it all inside" person to the emotional and
expressive person (50).

Suffering is a broader term. It is probably one of the most common
symptoms that accompany illness. It refers to loss of the personhood, a threat
to the identity and future of the person, and it constitutes a treat to the self-
image, a perceived lack of options for coping, a sense of personal loss, and a
lack of a basis for hope (52). Suffering is most eloquently discussed in the
work of Eric Cassell. Cassell states that: "the test of medicine should be its
adequacy in the face of suffering...modern medicine fails that test. In fact,
the central assumptions in which twentieth century medicine is founded
provide no basis for an understanding of suffering. For pain, difficulty in
breathing, or other difficulties of the body, superbly yes: for suffering,
no"(53).

Michael Kearney, an Irish palliative care physician, has written
extensively about this topic (54,55). He states that the "medical model" is
excellent in attending to the physical aspects of the pain experience.
Physical pain, which is damage or perceived damage to a cell or a tissue or
an organ, can often be "controlled" through attention to careful assessment,
to treating the underlying process, and by careful applications of
interventions from "without", such as medications or procedures with careful
assessment and adjustments to make sure they work. The other physical
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symptoms like anxiety, depression, social concerns, and other co-existent
symptoms may also-be approached by interventions from without (54,55).

Kearney further proposes that the medical model remains unable to deal
with the nature of suffering including the threatened loss of integrity of the
person. As a remedy, he suggests that we invoke a different model, given
that most of our ideas in Western, "evidence based" medicine are inherited
from the school of Hippocrates. Kearney informs us that at the time of
Hippocrates, there were actually many schools of medicine. One was called
the Aescalapian school or "temple medicine" (55). Aescalapius is the Greek
God of healing and the staff of Aescalapius is the symbol of medicine. The
Aesculapian School attended to people with illnesses that often couldn't be
dealt with by other schools, including incurable diseases. Patients in this
tradition would go to the temples, located in beautiful places and be attended
by people called Therapeutes (from which the term therapeutic is derived).
They would bathe, rest, meditate, eat well, and at some point in their "stay",
go to sleep in the temple. At this time, there they would have some type of
personal experience, e.g., a dream, and perhaps, they would leave the temple
on the next day "healed". The Aescalapian tradition believed healing wasn't
ours to give, it came from within, or from the earth (like the snake crawling
up the staff) (55).

Kearney suggests we take a similar approach to suffering, since "our job
is to create a safe space where healing can happen." We do this best by
listening, "witnessing", and validating our patient's plight. He uses terms
from psychotherapy. We must "contain and hold" the space, "stay with and
support" the patient so their own healing powers from within can have a
chance to work (46). There is a tremendous benefit to patients to feel
"listened to". Moreover, The patients may be able to teach the physicians
how to approach the care of suffering. For example, the African-American
spiritual tradition of "witnessing" should be very helpful to the relief of
suffering. Kearney also uses tools from psychotherapy like dream analysis to
draw deep into the psyche to deal with suffering which he also calls "soul
pain "(46). Much of what is seen in the Aescalapian tradition is also reflected
in some aspects of alternative or complementary medicine, which seems to
focus more on the "care of the self' with things like nutrition, meditation,
aromatherapy, massage, and laying down of the hands (55).

It has been said that the most powerful tool in the clinician's
armamentarium is the physician him or herself. Kearney teaches the
therapeutic use of self and his writings are important tools in the approach to
and relief of suffering (55) And perhap it was Dame Cicely Saunders who
said it best when she stated that: "The way we care can reach the most
hidden places" and "the real presence of another person is a sense of
security" (56).
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One of the key aspects of communication with African American patients
is to develop a sense of trust in the relationship. This may be more difficult
to do across the often-deep chasms of different backgrounds and with the
long history of overt and covert prejudice. Providers of different race should
not be surprised if attempts to reach out are met with coolness or even with
providers from the same race, there may be suspicion of bending to an
institutional position. The best way to combat this is to develop a
relationship over time in which words and actions are congruent. Patients
come to believe the provider means what he says, understands and values
their perspectives and advocates for them. According to Barrett and Heller,
in times of crisis or need, people care most about being comforted by people
whom they believe genuinely care (53).

Developing rapport happens best when there is mutual respect and trust.
A model for building this respect comes from the work of Dr Ned Cassem
(57). Cassem suggests that all illness is a threat to the personhood. He tells
his residents who are seeing patients with heart attacks that: "On the same
day your patient suffers a myocardial infarction, he or she also suffers an ego
infarction and it takes the ego much longer to recover." As a remedy,
Cassem suggests that we need to try to "rescue our patients from the
anonymity that accompanies illness." We need to find out: "Who is this
person? Who were they at the top of their game?" What defines him/her?"
Thus rather than subordinating the patient's narrative of illness to the
dominant biomedical narrative, we need to connect our stories with theirs.

Suffering in the context of cancer and pain can serve to create a disparity
between which the person was who they are and if they have a future.
According to Cassem's model, care and repair of the self can begin by asking
three categories of questions: a) What are their accomplishments? (E.g.
prowess in acting, music, awards won, sports, rank in military, status in the
neighbourhood etc. He also suggests we ask about things that they are
ambivalent about or even "naughty" stories. b) Who is really important to
them? (e.g. who loves them? whom do they love? who are they closest to?
what are their big stories? even who are their enemies). c) What are their
favorite things? (Cassem's favourite topic)-(e.g. music, books or poems,
newspapers, movies, stars, hobbies, sports teams, restaurants, food, and cars.
Also, do they have any aversions? Any addictions? Somewhere in these
questions may come a closeness, a respect, a "connection" and once the
patient knows that we care, he or she is more likely to let us into "hidden"
places and may indeed even let us know what might help them.

Stewart (57) has argued; "Without some agreement about the nature of
what is wrong, it is difficult for a doctor and a patient to agree on a plan of
management that is acceptable to both of them. It is not essential for the
physician actually to believe that the nature of the problem is as the patient
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see it, but the doctor's explanation and recommended treatment must at least
be consistent with the patient's point of view." These points of view differ
not only across ethnic differences but also across socio-economic, gender,
sex, age, religious and occupational differences. Perhaps the greatest
challenge is to understand patients across cultural barriers. To do so, one
must acquire a set of skills, knowledge and attitudes that enhance the
understanding of and respect for a patient's values, beliefs and expectations,
awareness of one's own assumptions and values (as well as those of the
medical system) and the ability to adapt care to be congruent with the
patient's expectations (58). Some dimensions of culture include; health and
illness beliefs (What paradigm is used to explain illness/healing?): decision
making style (Does decision making rest with the individual patient, the
group/family or community peers?); healing traditions (What are the
alternative /complementary approaches used?); locus of control (does the
individual believe that they are responsible for their own destiny or is it
predetermined (fate)?); status/hierarchy (Is the status of head of household
conferred by age, gender or kinship?); privacy (Is privacy at the level of the
individual or family?); communication (Is there a preferred mode of
communication, e.g. written, verbal, sign? Is there a preferred language? (Is
an interpreter needed?); socio-economic status (Is social status in the
community conferred based on family, vocation, wealth or education?); and
immigrant status (are there acculturation and generational issues at play?).

Kleinman (59) suggests asking the following questions to ascertain the
patient's explanatory model for their illness:

1) What do you call the problem?;
2) What do you think caused the problem?;
3) Why do you think it started when it did?;
4) What do you think the sickness does? How does it work?;
5) How severe is the sickness? Will it have a long or a short course?;
6) What kind of treatment do you think you should receive?;
7) What are the most important results you hope to receive from this

treatment?;
8) What are the chief problems the sickness has caused?; 9) What do

you fear most about the sickness,

Since spirituality is such an important aspect of the African American
experience, it is important for the provider to inquire about this and work to
provide what is needed. The framework developed by Puchlaski(58) may be
useful.

She suggests inquiry around 4 topics and uses the acronym FICA to
organize this:
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F. What is your faith or belief? Do you consider yourself spiritual or
religious? What things do you believe in that give meaning to your life?

I: Is it important in your life? What influence does it have on how you
take care of yourself? How have your beliefs influenced your behaviour
during this illness? What role do your beliefs play in regaining your health?

C: Are you part of a spiritual or religious community? Is this of support
to you and how? Is there a person or a group of people you really love or
who are really important to you?

A: How would you like me, your healthcare provider, to address these
issues in your healthcare?

In the situation at end-of-life, Byock (60) has suggested another set of 5
issues that may be helpful to address between loved ones to help provide
closure. These can be framed as five statements: "I forgive you. Will you
forgive me? Thank you. Good-bye and I love you." It is useful for the
provider to try to get the patient and their loved ones to address these issues.

6. MODELS AND SUGGESTIONS

All is not bleak though. There exist jewels of programs that may serve as
models to better address these issues. One outstanding example is the
Harlem Palliative Care Network, a collaborative project between Memorial
Sloan-Kettering Cancer Center, North General Hospital and the Visiting
Nurse Service of New York is such a jewel worth emulating (61). The
program involves patient and community focus groups so that the voice of
the patient may be heard, practitioners who work in and know the
community, its resources and have a better idea of the values of the
community members. There is an ongoing evaluation and effective feedback
so that the community sees that their voice is heard. There was institutional
by in from the partners with the providers in the community having an equal
voice, community support, staffing by community members. Leadership by
prominent and respected African Americans and assurance of trust and
continuity of care including bereavement services. Another program that
provides expert care to a predominantly African American population is the
Balm in Gilead Hospice in Birmingham, Alabama. This was featured
extensively in the Moyers Series on PBS (10). Both of these programs
emphasize that the solution to providing good care lies in ihe community in
which the patients live.

At Dartmouth Medical School and the Norris Cotton Cancer Center, we
have developed a Robert Wood Johnson supported project called Project
Enable (Educate, Nurture, Advise Before Life Ends) (62). This project
identifies patients and their families with stage IV breast, lung and colon
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cancers and provides for them educational sessions about end of life issues,
and a contact person to help navigate the system. The project helps address
end of life issues but earlier in the course of disease than usually occurs. The
modules could be adapted to minority populations.

There is another successful innovation called the Advanced Illness
Coordinated Care Program (the AICC) developed by Dr Daniel Tobin at the
Lifecare Institute in Albany New York (63). In this program, patients with
life threatening illnesses meet with providers trained to address end of life
issues in six structured outpatient visits. This also might be adapted to
provide specific interventions for African Americans.

One solution will be to establish more hospice/palliative care units in
hospitals with large African American populations. Providers must be
educated about palliative medicine, appropriate literature must be developed
and community advisory boards established. The NCI must focus more
research on this topic and charge cancer centers to find solutions to
providing excellent care to vulnerable populations.

Excellent end of life care in African American women with breast cancer
will require hearing their voices, their concerns, and their wishes. It will
require developing trust and rapport, addressing spirituality issues, involving
families and addressing the structural barriers that may inhibit things like
access to pain medications. Perhaps the first and most important principle is
that in order to provide excellent palliative care, there should be attention to
excellence in care all along the disease course with equal access to high
quality preventive, detection and treatment services. It is only by doing this
that excellence in end of life care can be achieved.
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1. INTRODUCTION

African American women with breast cancer have markedly higher
population mortality in the United States compared to either whites or all
races combined (1). The U.S. age-adjusted death rate from invasive breast
cancer was approximately 32% higher in African American women than in
white women according to data from the Surveillance and Epidemiology and
End Results program (2). The disparity in mortality rates from breast cancer
has been growing since 1980, when mortality rates for lhth groups were
similar. In contrast, the incidence of breast cancer is somewhat higher in
whites than in African Americans.

Reports from single institution clinical trials and/or population-based
databases show mixed results regarding whether race is an independent
adverse predictor of survival for African American women with breast
cancer. Where there are differences, they are typically ascribed to disparities
in baseline disease characteristics such as stage at presentation, socio-
economic status, and access to care (3-5). Accounting for stage is routinely
performed in population based studies; adjusting for socio-economic status
(often as a surrogate for access to care) is typically more difficult, due to the
hesitation among patients to report (and therefore researchers to request)
such factors as income and education.
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A recent review by Cross et al. grouped the historical literature pertaining
to studies of the effect of race on outcome by whether socio-economic status
was included in the analysis as an adjustment variable (6). Among the 13
studies which included socio-economic status as an adjustment variable,
three studies (23%) found race to be a significant predictor of survival.
Among the 18 studies without socio-economic status included, six (33%)
found that race was a significant predictor of survival. Interestingly, if the
studies that compared African Americans to whites are split in half
according to sample size, seven of the 15 studies (47%) with large sample
size (N>1500) showed significant results, whereas only 2 of the 16 studies
(13%) with small sample size (N<=1500) showed significant results,
suggesting the limitations of underpowered analyses. Cross concluded that
between race and socio-economic status, socio-economic status is the more
important predictor of outcome in breast cancer. In contrast, Newman et al,
in a meta-analysis of 14 studies comprising 10,001 African American
patients and 42,473 white patients, found that African American race was an
independent predictor of adverse survival even after accounting for socio-
economic status (7). African Americans had a 22% increased risk of
mortality compared to whites (HR=I.22, 95% Cl: 1.13-1.30). Newman
suggested that biological differences between African Americans and whites,
whether directly or in association with other factors, may play a role in
breast cancer outcome.

Overlooked in such a debate is a consideration of the data itself. Twenty-
four of the 31 studies reviewed by Cross et al., and all of the 14 studies
included by Newman et al., were retrospective studies based on hospital or
population registries. While analyses based on registry data are beneficial for
answering certain types of questions, they are less useful for comparing
outcome between different groups of patients due to the heterogeneity
between patient groups with respect to stage and type of treatment received
for cancer. Retrospective analyses also suffer from issues of missing data
and ascertainment bias, and multiple unknown but non-random factors will
impact survival of the different cohorts in different ways.

In the controlled setting of a phase III clinical trial, issues of stage and
treatment heterogeneity should not apply. Since patients are uniformly
staged and treated h a clinical trial, patients of all racial groups begin
treatment with similar histology and stage. In addition, patients entered on
clinical trials will be similar with respect to other possible confounders such
as laboratory values, prior treatment, and absence or presence of co-morbid
conditions. The randomisation procedure in a phase III clinical trial will, on
average, distribute the effects of unknown confounders roughly equally
across different treatment groups, although not necessarily across other
factors such as racial groups. For cohorts not constructed through
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randomisation (e.g., defined by demographics or a single arm phase II trial),
multiple unknown but non-random factors will impact survival differentially
by cohort just as in population registries. However, in clinical trials this
impact will be less due to the strict eligibility criteria, which refine the
patient samples. Finally, data from patients enrolled on clinical trials are
obtained prospectively, minimizing data collection bias and the (potentially
large) problem of missing data inherent in retrospective studies.

African Americans comprise approximately 10% of patients enrolled to
breast cancer clinical trials, a proportion which has been shown to be
representative of the proportion of women in the U.S. cancer population who
are African American (8). Thus a large sample size is needed when the intent
is to analyse potential survival differences by race. The small fraction of
African Americans accrued to clinical trials precludes meaningful reports on
African American outcomes in the phase II setting. Therefore, this chapter
focuses on analyses from randomised phase III trials. In addition, while
analyses using clinical trials data benefit in general from the advantages
mentioned above, the cooperative clinical trial groups of the National Cancer
Institute (NCI), drawing on institutions from around the country, have the
distinct advantage of being able to accrue large numbers of patients to trials
which are adequately powered to detect treatment differences, although
generally not race by treatment interactions.

African American women are generally younger in age at diagnosis and
present with later stage disease (9-14). African American women are also at
higher risk for developing oestrogen receptor negative disease (15-17).
Racial discrepancies in income and education are also well documented (18).
On the assumption differences in outcome by race can be completely
accounted for by adjusting for differences in baseline disease characteristics
or socio-economic status, one would expect no differences by race in the
clinical trial setting. Yet in some instances African American women had a
poorer outcome even in the context of a single large, randomised clinical
trial 0(19-21).

The reporting of the effect of race on survival in the randomised trial
literature has been inconsistent. This is understandable, since the main
reports for large phase III studies typically follow strict reporting guidelines
per the original design specifications (22). In addition, single -phase III breast
cancer clinical trials are generally designed to detect moderate to large
treatment differences, and most often have too few patients to assess the
effect of race on survival or the interaction of race and treatment. Therefore
the largest of the cooperative groups studying breast cancer, the National
Surgical Adjuvant Breast and Bowel Project (NSABP) and the Southwest
Oncology Group (SWOG), along with others, have each utilized their
historical databases to combine multiple phase III trials of similar histology
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and stage with the objective of analysing potential outcome differences
between African Americans and other patients. In this chapter we will
review the reported literature of the Cancer and Leukemia Group B
(CALGB), the Eastern Cooperative Oncology Group (ECOG), NSABP, and
SWOG single large randomised phase III trials in breast cancer for reports
on analyses of outcome by race and will compare the exploratory combined
database analyses by SWOG and NSABP.

2. REPORTS FROM MAJOR PHASE III
COOPERATIVE GROUP CLINICAL TRIALS

A review of selected major phase III randomised clinical trials in the past
three decades performed by CALGB, ECOG, NSABP, and SWOG are
shown in Tables 1-4, respectively, and are discussed below.

Selected Phase III Breast Cancer Trials from Cancer and Leukemia
Group B.

Table I depicts seven historical phase III trials for breast cancer from
CALGB, (21), (23-28) four of which were performed in metastatic disease
(21), (24-26). The analysis of outcome by race was performed in three of the
studies, twice in the main trial report (21), (25) and once in a follow-up
analysis (29). These three trials are now reviewed in detail.

Table 1. The Reporting of Outcome by Race in Cancer and Leukemia Group B Phase Ill
Breast Cancer Trials.

CALGB Disease Outcome No. Pts in Outcome Diff. Notes
Study No. Type by Race Race by Race?
Accrual Reported Analysis
(Period) (% AA)

8541 [23] Node (+) Yes, 1,572 Univariate AAs had worse
(1985-1991) follow-up (12%) only DFS and OS in

analysis univariate
[29] analysis; no

significant
differences in
multivariate
analysis.

8642 [24] Metastatic No NA NA
(1986-1993)
8741 [25] Metastatic Yes, main 366 Univariate Non-whites had
(1987-1991) trial report (11%)* only worse PFS

(p=.03) in
univariate
analysis; no
significant PFS
differences in
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CALGB Disease Outcome No. Pts in Outcome Diff. Notes
Study No. Type by Race Race by Race?
Accrual Reported Analysis
(Period) (% AA)

multivariate
analysis. No
differences by
race in OS.

9140 [26] Metastatic No NA NA
(1991-1995)
9342 [21] Metastatic Yes, main 474 (22%) Yes AAs had worse
(1994-1997) trial report OS (HR=1.44,

1.13-1.84) in
multivariate
analysis but
similar TTP and
response

9344 [27] Node (+) No NA NA
(1994-1999)
9741 [28] Node (+) No NA NA
(1997-1999)
AA = African American; DFS = disease-free survival; OS = overall survival; TTP = time to
progression.
* Race coded white vs. other, percent indicates percent of non-white patients.

3. 'CALGB 8541

CALGB 8541 tested different dose levels and dose intensities of the
combination of adjuvant Cyclophosphamide, Doxorubicin, and Fluorouracil
in a 3-arm randomised trial of stage II node positive breast cancer (23). A
follow-up report showed that African Americans had shorter overall survival
(HR=l.35, p=.04) and slightly shorter disease-free survival (HR=1.24,
p=.09) in univariate analysis. African Americans were also more likely to be
oestrogen receptor negative, have larger tumours, and be younger. In a
multivariate Cox regression model adjusting for these and other factors,
African American race was no longer a significant predictor of either overall
or disease-free survival (29).

4. CALGB 8741

CALGB 8741 randomised 366 patients with metastatic breast cancer to
three different doses of Megestrol Acetate (160 mg/day vs. 800 mg/day vs.
1,600 mg/day) (25). Race was coded white vs. other and 11% of patients
were non-white. The non-white patients had worse progression-free survival
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(p=.03) in the univariate setting, but in the multivariate setting the difference
in PFS between whites and non-whites was not significant. There were no
differences in overall survival between whites and non-whites.

5. CALGB 9342

CALGB 9342 studied three different doses of Paclitaxel (175 mg/m2,
210 mg/m2, and 250 mg/m2 by 3 hour infusion every 3 weeks) for the
treatment of metastatic breast cancer. The percentage of African Americans
participating in the trial was high (22%). There were no statistically
significant differences in either response or time to treatment failure between
African Americans vs. all other races combined. However, there was a
difference in overall survival, with African American women surviving an
average of 10.1 months and non-African-American women 13.0 months (HR
1.44, 95% C1: 1.13-1.84) (21).

Selected Phase III Breast Cancer Trials from the Eastern Cooperative
Oncology Group.

Table 2 shows five historical phase III trials from ECOG, all in node-
positive disease (30-34). An analysis of outcome by race was performed in
two of the studies as follows (33-34).

Table 2. The Reporting of Outcome by Race in Eastern Cooperative Oncology Group Phase
III Breast Cancer Trials.
ECOG Study Disease Type Outcome by No. Pts in Race Outcome

No. Race Reported Analysis Diff.
(Accrual (% AA) by Race?
Period)

2190 [30] Node (+) (>=10 No NA NA
(1991-1998) nodes)
3189 [31] Node (+), ER (- No NA NA
(1989-1993)

4181 [32] Postmenopausal No NA NA
(1982-?) , node (+)

5181 [33] Premenopausal, Yes, main 533 (10%*) No
(1982-1987) node (+) trial report

6177 [34] Postmenopausal Yes, main 222 (7%*) No
(1978-1981) , node (+) trial report
AA = African American; ER = estrogen (oestrogen) receptor.
* Race coded white vs. other; percent indicates percent of non-white patients.
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6. ECOG 5181

ECOG 5181 was a study of CMFPT (Cyclophosphamide, Methotrexate,
Fluorouracil, Prednisone, and Tamoxifen) versus CMFPT plus Halotestin
alternated with Adriamycin, Thiotepa, Halotestin, and Tamoxifen in
premenopausal, node-positive breast cancer (33). Patients were subsequently
randomised to Tamoxifen vs. observation after 12 cycles of induction
therapy and again after 5 years. Race was coded white vs. non-white. In the
analysis of 533 patients, 10% of whom were nbn-white, race did not predict
either time to relapse or overall survival.

7. ECOG 6177

ECOG 6177 compared CMFP (Cyclophosphamide, Methotrexate,
Fluorouracil, and Prednisone) to CMFP plus Tamoxifen to observation in
patients with postmenopausal, node-positive disease (34). Race was again
coded white vs. non-white. In the analysis of 222 analysable patients, 7% of
whom were non-white, race did not predict time to relapse or overall
survival.

Selected Phase III Breast Cancer Trials from the National Surgical
Adjuvant Breast and Bowel Project

Table 3 shows 10 historical phase III trials from NSABP, the earliest two
of which were surgical Audies (35-36) in patients with primary operable
breast cancer, and the remainder of which studied adjuvant chemotherapy in
patients with either node-positive or node-negative breast cancer (37-44).
Analysis of outcome by race was performed in the following five studies
(35-39).

Table 3. The Reporting of Outcome by Race in National Surgical Adjuvant Breast and Bowel
Project (NSABP) Phase III Breast Cancer Trials

NSABP Disease Type Outcome No. Pts Outcome Diff. Notes
Study No. by Race in Race by Race?
(Accrual Reported Analysis
Period) (% AA)

B-04 [35] Primary Yes, 6 3 3T Node (+): Yes Node (+): 5-yr
(1971- operable follow-up (30%) Node (-): No OS 45% for AA
1974) analysis and 61% for

[45] whites
Node (-): 5-yr
OS 85% for
both groups

B-06 [36] Primary Yes, 950 Yes 5-year survival
(1976- operable follow-up (7%) 74% for AA and
1978) analysis 89% for whites
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NSABP Disease Type Outcome No. Pts Outcome Diff. Notes
Study No. by Race in Race by Race?
(Accrual Reported Analysis
Period) (% AA)

[46] (p=. 00 7 in
multivariate
model)

B-09 [37] Node (+) Yes, 1,042 Univariate AAs had worse
(1977- follow-up (14%) Only OS in univariate
1980) analysis analysis; no

[49] significant
difference in
multivariate
analysis.

B-13 [38] Node (-), ER (-) Yes, 1,024 No
(1981- follow-up (11%)
1988) analysis

[50]

B-14 [39] Node (-), ER (+) Yes, 3,912 No
(1982- follow-up (5%)
1988) analysis

[50]

B-15 [40] Node (+), No NA NA
(1984- "TAM non-
1988) responsive"

B-16 [41] Node (+), No NA NA
(1984- "TAM
1989) responsive"

B-19 [42] Node (-),ER(-) No NA NA
(1988-
1990)

B-20 [43] Node (-), ER (+) No NA NA
(1988-
1993)

B-22 [44] Node (+) No NA NA
(1989-
1991)

AA = African American; ER estrogen (oestrogen) receptor; TAM = Tamoxifen; OS =

overall survival.
t Radical mastectomy arm only.

8. NSABP B-04

NSABP trial B-04 was a randomised study comparing radical
mastectomy and total mastectomy with or without radiation. (35). An
analysis of 191 black and 442 white patients from this trial who had
undergone radical mastectomy was performed (45). In node -positive breast
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cancer patients, 5-year survival for African Americans was 45 % versus 61%
for whites. Although African American patients were younger at diagnosis
and had larger tumours, a survival deficit remained after adjusting for the
prognostic factors. In node-negative breast cancer patients, survival was
similar for the two groups (45).

9. NSABP B-06

NSABP trial B-06 established breast-conserving lumpectomy as
equivalent therapy to mastectomy for Stage I and II breast cancer patients
with <=4 cm turnours (36). In contrast to the results for patients with node-
negative breast cancer from B-04, for study B-06 subsequent analyses
focusing on prognostic pathologic and clinical features showed that African
Americans had worse survival than whites in multivariate modelling (46-48).
In particular, among the 950 patients with node-negative stage I breast
cancer, five year survival was 74% in African Americans and 89% in whites
(p=.007 in a multivariate Cox regression model) (46).

10. NSABP B-09

NSABP trial B-09 compared Melphalan plus 5-FU (PF) to Melphalan
plus 5-FU plus Tamoxifen (PFT) in women with positive nodes following a
radical mastectomy (37) A follow-up analysis of 896 white patients and 146
African American patients was performed, revealing that African Americans
patients had worse unadjusted 5-year survival than white patients in both
arms of the study (PF: 52% African American and 68% white; PFT: 57%
African American and 65% white) (49). After adjusting for prognostic
factors, however, survival between the two groups was not significantly
different.

11. NSABP B-13 AND NSABP B-14

As a follow-up to the conflicting results in node-negative breast cancer
from NSABP B-04 and B-06, protocols B-13 and B-14, both conducted in
node-negative breast cancer, were subsequently analysed to assess the
predictive value of race on survival.

NSABP B-13, a study in oestrogen-receptor negative breast cancer,
compared surgery alone to surgery followed by Methotrexate and 5-FU, with
an additional non-randomised group of patients registered to receive
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Methotrexate and 5-FU (38). One hundred eight of the 1024 patients
analysed in this group were African American (11%) (50). Five-year
disease-free survival estimates were similar between the two groups (71%
for African Americans and 74% for whites). African Americans were more
likely to have negative PgR receptors (PgR < 10 fmol/mg). After adjusting
for these and other prognostic factors, there was no difference in disease-free
survival (HR=0.98, 95% CI, 0.70-1.37). Five-year overall survival was also
similar (83% for African Americans and 85% for whites; HR = 1.02, 95%
Cl, 0.66 - 1.56).

NSABP B-14, a study in node-negative/oestrogen-receptor positive
breast cancer, compared surgery plus placebo to surgery plus 5 years of
Tamoxifen, with a follow-up randomisation of placebo vs. an additional 5
years of Tamoxifen (39). Two hundred twenty-four of the 3,912 patients
analysed in this group were African American (5%). As with the oestrogen-
receptor negative trial B-13, five-year disease-free survival estimates were
similar between African Americans (81%) and whites (80%). African
Americans were more likely to be younger and to have larger tumours. After
adjusting for these and other prognostic factors, there was no difference in
disease-free survival (HR=0.97, 95% Cl, 0.89 - 1.43). Five-year overall
survival was also similar (93% for African Americans and 92% for whites;
HR = 1.14, 95% Cl, 0.84 - 1.54) (50).

Selected Phase III Breast Cancer Trials from the Southwest Oncology
Group.

Table 4 shows 5 historical phase Ill trials from SWOQ most in node-

positive disease (20, 51-56) and one in node-negative disease (57). One of
the studies (7827) had three main reports, one for the oestrogen receptor
negative breast cancer patients (52) and separate reports for the (estrogen
receptor positive breast cancer patients by menopausal status (20, 53).
Outcome by race is noted for all 5 studies.

Table 4. The Reporting of Outcome by Race in Southwest Oncology Group Phase Ill Breast
Cancer Trials.

SWOG Disease Outcome by No. Pts in Outcome Notes
Study No. Type Race Race Diff.
(Accrual Reported Analysis (% By Race?
Period) AA)

7436 [51] Node (+) Yes, follow- 364(8%) No
(1975-1978) up analysis

[59]

7827 [52] Node (+), Yes, main 411 (15%)* No
(1979-1984) ER(-) trial report

7827 [53] Premenopau Yes, main 288 (7%) Yes White
(1979-1989) sal, Node trial report patients had

(+), ER (+) longer OS
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SWOG Disease Outcome by No. Pts in Outcome Notes
Study No. Type Race Race Diff.
(Accrual Reported Analysis (% By Race?
Period) AA)

(p<.o 1)

7827 [20] Postmenopa Yes, main 898 (9%) Yes Difference
(1979-1989) usal, Node trial report in DFS by

(+), ER (+) race (no
direction
indicated,
p=.Ol); OS
similar

8313 [54] Node (+), Yes, main 531(11%) No
(1984-1990) HR (-) trial report

8814 [55] Postmenopa Yes, follow- 1,558(9%) Yes AAs had
(1989-1995) usal, node up analysis worse DFS

(+), ER (+) [56] and OS

8897 [57] Node (-) Yes 2,690(11%) No
(1989-1993)
AA = African American; ER = estrogen (oestrogen) receptor; HR = hormone receptor; DFS =

disease-free survival; OS = overall survival.
* Race coded white vs. other; percent indicates percent of non-white patients.

12. SWOG 7436

SWOG 7436 compared continuous CMFVP (Cyclophosphamide,
Methotrexate, 5-FU, Vincritine, and Prednisone) to L-PAM (L,
Phenylalanine Mustard) as adjuvant therapy for women with operable breast
cancer and positive nodes (51). Race (coded white vs. other) was not found
to predict survival in subsequent analyses (58-59).

13. SWOG 7827

SWOG 7827 tested adjuvant combinations in patients with node-positive
disease. The oestrogen receptor negative breast cancer patients of SWOG
7827 were randomised to one vs. two years df CMFVP. Race was coded
white vs. non-white. In the 411 patients analysed, 15% were non-white.
Neither disease-free survival nor overall survival differed by race (52). The
oestrogen receptor positive patients of SWOG 7827 were analysed
separately by menopausal status. Premenopausal patients were treated with
adjuvant CMFVP vs. CMFVP plus ovariectomy (53) Of the 288 patients
analysed, 7% were African American. White patients were found to have
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longer overall survival (p<.O0) in a multivariate Cox regression model.
Postmenopausal patients were treated with adjuvant CMFVP versus
Tamoxifen vs. concurrent CMFVP and Tamoxifen (20) Nine percent of the
898 patients were African American. Race predicted disease-free survival
(p=.OI) but not overall survival in a Cox regression model. The multivariate
models included age, number of positive nodes, type of primary surgery,
tumour size, and oestrogen-receptor status.

14. SWOG 8313

In SWOG 8313, a study of short course FAC-M vs. CMFVP (1 year) in
node positive, hormone receptor negative breast cancer, the important
baseline disease characteristics were tested by Cox regression modelling.
Race did not predict survival in this case (54).

15. SWOG 8814

In SWOG 8814, postmenopausal patients with node-positive, oestrogen
receptor positive breast cancer were randomised to Tamoxifen alone vs.
CAF (Cyclophosphamide, Adriamycin, Fluorouracil) vs. CAF plus
Tamoxifen (55). Nine percent of the 1,558 patients were African American
African Americans had both worse disease-free survival and worse overall
survival in multivariate analysis (56).

16. SWOG 8897

SWOG 8897 randomised patients with node-negative breast cancer to
CMF or CAF +/- Tamoxifen for 5 years. Of the 2,690 patients analysed,
11% were African American. There were no survival differences by race
(57).

17. PERSPECTIVES FROM SINGLE PHASE III
TRIALS

In summary, the effect of race on survival was reported for 15 out of the
27 phase III studies listed in Tables 1-4 (with the 3 reports for SWOG 7827
counted as a single study), either in the main trial report or in a subsequent
ancillary analysis. Among these 15 studies that reported an analysis of race
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on outcome, 5 indicated a significant effect of race on survival after
adjusting for possible confounders in a multivariate model, with white
patients generally having better outcome than African Americans or non-
white patients. The effect of race on outcome was significant in the
univariate setting in three other studies, but disappeared with covariate
adjustment for possible confounders. Thus even in analyses of single large
cooperative group clinical trials, conclusions regarding outcome by race are
disputed. Despite the advantages of the cooperative group clinical trial
setting, the roughly 10% of African American patients enrolled to breast
cancer clinical trials, while representative of the U.S. population, are
insufficient for a comparison to whites or all other patients with respect to
outcome. The statistical power to detect outcome differences by race is not
adequate in these single-phase Ill trials, especially in the case where only a
subgroup of the patients is analysed (60). Phase III studies are most often
powered to test the single protocol-specified primary endpoint. Any
additional tests, such as comparing outcome within a subset of interest such
as race, will be underpowered and thus tend towards higher false negative
rates (that is, unable to detect differences which do exist). Furthermore,
analyses within subsets, such as treatment comparisons within a race
category or a race comparison within a treatment category, are particularly
problematic. These types of analyses suffer the undesirable fate of both a
high false negative rate due to low power and a high false positive rate (that
is, falsely identifying differences which do not truly exist) due to multiple
comparisons (unless a multiple comparisons adjustment is made to the abha
level) (60).

These factors explain in large part why the results from the single trials
(Tables 1-4) are mixed, with about half of the 15 studies showing either a
univariate (n=3) or multivariate (n=5) effect of race on outcome, and the
remainder (n=7) showing no effect. Combined datasets of historical phase III
trials may be used to explore this issue further.

18. REPORTS FROM DATABASE ANALYSES
COMBINING HISTORICAL PHASE III TRIALS

The approach whereby multiple similar phase III trials within a given
cooperative group are combined alleviates problems of insufficient sample
size within a single randomised clinical trial while maintaining the design
and data advantages of the clinical trial setting. Although not necessarily
homogeneous by treatment, adjustments for treatment and other important
factors can be incorporated in the modelling procedure. With regard to the
issue of outcome by race in breast cancer, combined database analyses have
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only rarely been undertaken, due to the requirement of a large historical
database of well-designed phase Ill trials of similar histology and stage.
Recently, however, two such analyses, one by the NSABP and one by
SWOG, have been performed.

19. NSABP

The NSABP combined historic phase IIl trials of similar histology and
stage, grouping patients by lymph node status (61). Comparisons were
between African Americans and whites/Caucasians in Cox regression
models adjusting for age, tumour size, and treatment. Results for patients
coded as unknown or other race were not presented. Baseline characteristics
in both the lymph node negative and lymph node positive breast cancer were
generally similar, with African Americans slightly younger at diagnosis (by
1 year in the ER-negative subset and 3 years in the ER-positive subset) and
with somewhat larger tumours (about 0.5 cm on average).

20. LYMPH NODE NEGATIVE DISEASE

The analysis of patients with operable breast cancer and lymph node
negative disease included four studies, NSABP B-13, B-14, B-19, and Ba
20.(38-39, 42-43) Two of the studies, NSABP B-13 and B-14, are described
above. NSABP B-19 compared sequential Methotrexate and 5-FU to
Cyclophosphamide, Methotrexate, and 5FU in patients with ER-negative
tumours (42). NSABP B-20 compared these same two regimens plus
Tamoxifen with Tamoxifen alone in patients with ER-positive tumours (43).

A total of 8,581 patients were analysed, with 543 African Americans
(6.3%), 7582 whites (88.4%), and 456 patients of unknown other race
(5.3%). The main outcome measures are shown in Table 5. Patients with
lymph node negative breast cancer were analysed separately by oestrogen
receptor status, as well as all together. Disease-free survival did not differ by
race in either the ER-negative or ER-positive patients. African Americans
showed a marginally significant increased risk of death in the ER-negative
subset (HR=I.30, 95% CI: 0.98 - 1.73), but not in the ER-positive subset
(HR=1.17, 95% CI: 0.92 - 1.49). African Americans had a significantly
worse risk of death than whites of 21% (HR=1.21; 95% CI, 1.01 - 1.46)
when all patients were combined.
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Table 5. NSABP and SWOG Multivariate Analyses of Outcome by Race in Combined Phase
Ill Trials.

Hazard Ratio
(95% Confidence Interval)#

Analysis Eligibility N No. AAs Adjust Group Disease- Overall Cause-
(Accrual (%) -ment free Survival Specific
Period) variables Survival Survival

NSABP Node(-)* 8,125 543 treatment, ER- 1.07 1.30
[611 (6.7%) age, (0.84- (0.98-

tumour 1.35) 1.73)
size

(1981- ER+ 1.05 1.17
1993) (0.87- (0.92-

1.27) 1.49)
All 1.21 1.08

(1.01- (0.88-
1.46) 1.33)

Node(+)* 5,534 548 treatment, ER- 1.02 1.06
* (9.9%) age, (0.88- (0.90-

tumour 1.18) 1.25)
size

(1984- ER+ 1.09 1.46
1991) (0.90- (1.18-

1.32) 1.80)
All 1.18 1.09

(1.03- (0.96-
1.34) 1.25)

SWOG Premenop 2,360 249 study, All 1.39 1.41 1.42
[62-63] ausalt (10.6%) age, (1.12- (1.10- (1.09-

(1975- tumour 1.73) 1.82) 1.85)
1995) size, p=.003 p=.007 p=.01

# LN+,
receptor
status

Postmeno 4,316 413 study, All 1.45 1.49 1.39
pausall (9.6%) age, (1.27- (1.28- (1.17-
(1975- tumour 1.66) 1.73) 1.66)
1995) size, p<.0001 p<.0001 p=.0002

#LN+,
receptor
status

NSABP=National Surgical Adjuvant Breast and Bowel Project; SWOG = Southwest
Oncology Group; AA = African American.

* NSABP node negative trials were B-13, B-14, B-19, and B-20. Coded AA vs.
white/Caucasian.

** NSABP node positive trials were B-15, B-16, B22. Coded AA vs. white/Caucasian.
SWOG pre-menopausal patients were from studies S7436, S7827, S8313, and S8897. Coded

AA vs. all other patients combined.
SSWOG post-menopausal patients were from studies S7436, S7827, S8313, S8814, and

S8897.
# Hazard Ratios represent risk of failure of African Americans to Caucasians (NSABP) or

African Americans to all other patients combined (SWOG).
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£ For cause-specific mortality, patients are &fined to have experienced an event if death
followed documented cancer relapse. Deaths without prior relapse were censored. Thus
patients were defined as "most likely" to have died from breast cancer.

21. LYMPH NODE POSITIVE DISEASE

The analysis of patients with operable breast cancer and lymph node
positive disease included three studies, NSABP B-15, B-16, and B-22 (40-
41, 44). NSABP B-15 patients were <50 years old (or 50-59 if tumours were
PgR-negative). The study compared CMF and AC for four courses with AC
followed by CMF.(40)NSABP B-16 included patients 50-59 years old with
PgR-positive tumours and all patients 60-70 years old. The study compared
Tamoxifen alone to Tamoxifen and AC (41). NSABP B-22 included patients
of any age; patients were treated with either four courses of standard AC;
intensified therapy with the total Cyclophosphamide dose delivered over just
two courses; or intensified and increased therapy with a double dose of
Cyclophosphamide (44).

A total of 5,851 patients were analysed, with 548 African Americans
(9.4%), 4986 whites (85.2%), and 317 unknown or other race (5.4%). As in
the group with lymph node negative breast cancer, patients were analysed
separately by oestrogen receptor status, as well as all together. Disease-free
survival did not differ by race. However, race hid a significant effect on
overall survival in the ER-positive subset, with a 46% increased risk of death
for African Americans (HR=1.46; 95% Cl, 1.18 - 1.80). In the ER-negative
subset, mortality risk did not differ significantly between African Americans
and white patients (HR=1.06, 95% Cl, 0.90 - 1.25). With all patients
combined, African Americans had significantly worse overall survival
(HR=1.18; 95% Cl, 1.03 - 1.34).

22. SWOG

The Southwest Oncology Group analysed historical large phase III trials
conducted in multiple malignancies (not just breast cancer) (62). Ten major
diseases were analysed: after adjustment for the major clinical prognostic
factors, African Americans were found to have worse survival than all other
races combined in both pre- and postmenopausal breast cancer, as well as in
advanced ovarian cancer and advanced prostate cancer. No survival
differences were found for the 6 other diseases (limited small cell lung
cancer, advanced non-small cell lung cancer, multiple myeloma, adjuvant
colon cancer, advanced non-Hodgkin's lymphoma, and acute myeloid
leukaemia). The authors of the SWOG analysis observed that African
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Americans had worse survival in the two major hormone -related cancers
(breast and prostate). They hypothesized that an unknown biologic
mechanism, possibly hormone-related, may negatively impact survival in
African Americans.

The analyses of the breast cancer studies were expanded (63). Five
studies in adjuvant breast cancer were combined, all indicated in Table 4
(20, 51-57). A prior analysis by SWOG using recursive partitioning to
evaluate the impact prognostic factors on outcome included patients from the
CMFVP arms of two of these studies, 7436 and 7827, found no impact of
race on outcome (64). However, this prior analysis represented only a small
fraction of the patients in the analysis described here (12%).

Patients were divided by menopausal status for the recent larger analysis.
Primary comparisons were between African Americans and all other patients
combined, with a subsequent analysis comparing African Americans to
whites only. A total of 2,360 patients with premenopausal breast cancer were
analysed, of which 10.6% were African American; 4,316 postmenopausal
patients were analysed, of which 9.6% were African American. The Cox
regression model adjusted for study, age, tumour size, number of positive
nodes, treatment, and receptor status. African Americans had significantly
worse overall survival compared to all other patients, with a 41% increased
risk of death among premenopausal patients (HR=I.41, 95% Cl, 1.10 - 1.82,
p=.007) and a 49% increased risk of death among postmenopausal patients
(HR=l.49, 95% CI, 1.28 - 1.73, p<.0001). African Americans also had a
significantly worse disease-free survival (63). African Americans had a 39%
increased risk of relapse among premenopausal patients (HR=I.39, 95% CI,
1.12 - 1.73, p=.003) and a 45% increased risk of relapse among
postmenopausal patients (HR=1.45, 95% CI, 1.27 - 1.66, p<.0001).

The SWOG analysis went one step further in an attempt to understand
these apparent differences by adding the socio-economic factors income and
education to the Cox multivariate regression models. Investigators matched
patient zip-code to U.S. census data, assigning to each patient the median
income and education level from the zip-code area within which they resided
at the time of trial enrolment. This method of adjusting for income and
education is commonly performed, and has been validated as an effective
surrogate for patient-specific data (65). Results were unchanged after
adjusting for socio-economic factors. In addition, results were unchanged
with baseline body mass index (BMI) included in the model (as a surrogate
for nutrition status), and when race was coded as African American vs. white
only.
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23. ANALYSIS OF CAUSE-SPECIFIC MORTALITY

According to data from the National Center for Health Statistics, racial
disparities in life expectancy, while decreasing, still remain (66). An African
American female born in 1950 had a life expectancy nearly 10 years less
than that of a white female (62.9 years vs. 72.2 years). Today the gap is
smaller: an African American female born in 2000 can expect to live an
average of 74.9 years, compared to 80.0 years for a white female. The
increased baseline mortality risk for African American women can be a
concern to researchers attempting to analyse survival due to specific causes.
Comparison of overall survival (defined as death due to any cause) between
racial groups may be confounded by differential rates in baseline mortality,
especially in the adjuvant setting where, with a greater likelihood of having
extended survival from cancer, patients are more likely to experience
competing risks for death.

Concerns about differential baseline mortality rates in the population
motivate cause-specific survival analyses, which attempt to analyse deaths
due to cancer separately from other failure types. Cause-specific survival
was investigated in both the NSABP and SWOG analyses. In the NSABP
analyses in particular, analysis of cause-specific survival was motivated by
the excess mortality for African Americans compared to whites despite
similar outcomes in disease-free survival. The author hypothesized that the
excess in mortality must be due to causes other than cancer. However, actual
patient-specific cause of death data was not collected on the majority of
these trials. Instead, investigators approximated this endpoint by coding
deaths following documented recurrence of breast cancer as a cancer-
specific event; other deaths were considered censored observations (and
would thus count the same as if the patient had been, say, lost to follow-up at
that point). This approach is therefore a best approximation of a cause-
specific analysis.

In the NSABP analysis, survival including only deaths most likely
attributable to cancer was no longer significantly different by race in either
lymph node regative breast cancer (HR=1.08; 95% CI, 0.88 - 1.33) or
lymph node positive breast cancer (HR=1.09; 95% CI, 0.96 - 1.25) (61). In
the SWOG analysis, however, the survival disadvantage for African
Americans remained highly significant for both premenopausal patients
(HR=1.42; 95% Cl, 1.09 - 1.85, p=.01) and for postmenopausal patients
(HR=1.39; 95% CI, 1.17 - 1.66) (63).

Analyses of this sort must be viewed with caution (60). The premise
behind such analyses relies on the assumption that one type of outcome can
be considered independently of competing outcomes. With respect to breast
cancer, for instance, the same factors that reduce the likelihood of death
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following distant relapse might influence death due to other causes.
Assessment of cause of death is itself a major issue for researchers due to
problems with misclassification (67-69). In addition, difficulties with
missing data may require model-based inference (70). The exploratory
approach used by the NSABP and SWOG is one further step removed, since
cause of death was not collected for each patient.

Differential baseline mortality may play a larger role in studies based on
population or hospital registries, which include patients of diverse stages and
treatments. It should be less of an issue in the clinical trial setting, however,
since patients have a reasonably uniform health status at study enrolment
regardless of race, due to strict eligibility criteria governing the protocol, and
will have uniform treatment administered. Therefore patients of any race are
more likely to have similar underlying mortality risk.

24. DISCUSSION

Survival deficits for African American women with breast cancer have
been observed in a multitude of settings. Analyses of outcome by race based
on databases from health maintenance organizations, local or regional
hospitals, and population-based registries (e.g., SEER), while sometimes
very large, typically utilize retrospective data. Additionally, these databases
generally pertain to populations that are heterogeneous with respect to
baseline disease characteristics such as stage, socio-economic status, and
other important factors including co-morbidity status. In analyses by race,
issues regarding possible differential access to care and stage at presentation
will play a major role, and may be difficult to account for due to
retrospective data subject to ascertainment bias and with substantial missing
data. Analyses based on clinical trials, on the other hand, have the crucial
advantages of prospective data and uniformly staged and treated patients
who have accessed good oncologic care sites offering clinical trials. The
largest randomised clinical trials are performed by the cooperative groups of
the NCI, which draw on patients receiving treatment from any of a network
of institutions around the country. The woperative groups are able to
perform randomised trials with large sample requirements. It has been
argued that, given these advantages, differences in outcome by race will be
less apparent in the clinical trials setting.

Historically, the effect of race on outcome has only occasionally been
reported in the main reports of randomised trials of the cooperative groups,
in part because the issue was ancillary to the main treatment question, but
also because race has not been considered an important prognostic variable
for the disease and so was not incorporated into the protocol design. Where
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it has been analysed, either in the main reports for studies or in subsequent
analyses, racial differences have been found in some instances and not in
others. But because single, even very large, trials are not ideal for analysing
this question due to the inherent instability of underpowered analyses, both
the NSABP and SWOG designed databases from a combination of historical
phase IIl trials of similar histology and stage in order to achieve a large
sample with better power. Only the largest cooperative groups with a record
of successfully conducted phase III trials can perform such analyses.

The NSABP study analysed patients separately by lymph node status
(61). Adjustment variables included treatment type, age, and turnour size.
Although no differences in disease-free survival were found, analyses of
overall survival showed at least marginally significant differences by race in
2 of the 4 subsets. Of particular importance is that this study showed a
survival deficit for African Americans with all patients combined. African
Americans had about a 20% increased risk of death in both lymph node
negative breast cancer (HR=1.21, 95% Cl, 1.01-1.46) and lymph node
positive breast cancer (HR=1.18, 95% Cl, 1.03-1.34). The hypothesis that
the excess risk of death in African Americans without an increased risk of
recurrence represents the impact of death due to other causes motivated an
approximate cause-specific survival analysis, in which deaths following
documented recurrence were defined as deaths due to cancer. The survival
disadvantage for African Americans was no longer significant. Based on this
analysis, Dignam speculates that different baseline mortality rates are the
cause of survival deficits in African Americans.

The SWOG analysis grouped patints by menopausal status (62-63).
Adjustment variables included study, age, tumour size, number of positive
nodes, and receptor status. In the main analyses of both the pre- and
postmenopausal patients, African Americans had worse disease-free
survival, overall survival, and cause-specific survival (the latter by the same
method as performed by Dignam). The SWOG analysis also adjusted for
socio-economic status through patient zip-code match to census data, a
method that has been validated in other studies (5,71). Even after adjusting
for socio-economic status, African Americans had worse survival compared
to all other races combined, and compared to whites only. The authors
suggest that biologic differences, possibly hormone-related, may play a role
in explaining the survival deficit for African Americans with breast cancer.

Can the results of these two large analyses be reconciled and a conclusion
drawn? Broadly speaking, the SWOG and NSABP analyses have many
similarities. Both groups are large cooperative clinical trial consortiums of
the NCI drawing on patients from institutions around the country. Both
analyses included patients from multiple adjuvant treatment trials of breast
cancer, including treatments such as Tamoxifen and different combinations



11. Outcome of African American Women with Breast Cancer 285

of chemotherapy. Patients from the NSABP studies were registered from the
1980's and 1990's, while the SWOG analysis included studies beginning in
1975. Both also adjusted for similar variables, including treatment, age,
tumour size, lymph node status, and receptor status (either as an adjustment
variable or thrcugh stratification). Some differences are also notable. The
NSABP analysis divided patients by lymph node status and, secondarily, by
oestrogen receptor status, while the SWOG analysis divided patients by
menopausal status. In addition, while there is some overlap, the NSABP
consortium enrols many of its patients from a different set of institutions
than the SWOG consortium; whether this might differentially impact
analyses of race is difficult to guess. Another major difference is that SWOG
adjusted for differences in SES status through patient zip-code match to
census data.

A brief discussion of the relative validity of different endpoints in clinical
trials is appropriate here. Relapse-free survival is the primary endpoint in
most adjuvant breast cancer trials due to the necessity of evaluating drug
efficacy in a timely fashion with adequate power based on number of events.
However, proper ascertainment of relapse may be difficult in the adjuvant
setting, especially once patients are removed from protocol therapy. Overall
survival is generally regarded as the most reliable outcome in cancer clinical
trials, (60) and the use of historical phase III trials, with much longer follow-
up, allows analyses such as those by NSABP and SWOG the opportunity to
use overall survival as the endpoint. But the interpretation of overall survival
can be difficult if many patients are dying from causes other than cancer.
Such situations, especially in the adjuvant setting, will sometimes motivate
cause-specific survival analyses (time until death due to disease). As
previously discussed, deaths specific to cancer are also difficult to ascertain,
and regardless, cause-specific death is difficult to interpret except in the
situation where competing risks of death are known to be independent of
cancer death. Even instances where cause of death seems clearly
independent of cancer may be difficult to interpret - for instance, a cancer
patient who dies in a motor vehicle accident may be assumed to have had a
death unrelated to cancer, whereas patients made more feeble due to cancer
may be more likely to suffer accidents.

The SWOG analysis indicates significant differences for each of the 3
endpoints, while the NSABP study indicates significant differences in
overall survival. Given the results of both analyses, it seems reasonable to
conclude that African Americars have shorter survival than other patients or
whites only in the adjuvant breast cancer setting, and may have shorter
relapse-free survival as well. The expectation that survival differences
between African Americans and other patients might disappear with
adjustments for socio-economic status is belied by the results of the SWOG
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analysis, in which the inclusion of U.S. census surrogates for income and
education, as factors in multivariate regression did not alter the conclusions.

These analyses are not based on studies designed specifically to test
differences between races with regard to outcome, so they must still be
considered hypothesis generating rather than definitive. It should be noted
that any analysis, even if socio-economic variables are included, will not
fully account for socio -economic differences between races. The advantages
of randomisation in distributing unknown factors influencing the outcome
only apply to the object of randomisation (e.g., treatment, not race).
Therefore access to care issues may still disproportionately impact African
Americans more than other patients even in the randomised clinical trial
setting. However, given the large differences of the SWOG analysis in
particular, the suggestion that biologic factors may also impact outcome
between African Americans and other patients must be considered a
plausible hypothesis worth further investigation. In parallel with the analysis
of adjuvant breast cancer trials, the SWOG analysis also observed survival
deficits for African Americans in prostate cancer, suggesting that hormonal
factors may also play a role (62). In adjuvant breast cancer, for instance,
African American women have been shown to have significantly lower
white blood cell counts than white women at diagnosis. Thus African
American women require longer duration of treatment and have lower dose
intensity than white women, possibly reducing efficacy of adjuvant
treatment (72). Studies are underway to explore this observation in the large
SWOG database. The American Association for Cancer Research recently
recognized the importance of biology, race'and outcome by conducting a
special minisymposium on this subject at its annual meeting.

Recent editorials in the NEJM illustrate the difficulty in casting the issue
of research on racial differences in medicine in strictly scientific terms.
Cooper et al. argues that race is not a valid surrogate for genetic differences,
and that regardless the issue of race in science has the potential to perpetuate
negative social consequences (73). Burchard et al., countering Cooper,
contends that although some social costs may exist, they are outweighed by
the potential benefits of improving health outcomes (74). Phimister likewise
acknowledges the potential social consequences but agrees the potential
benefits outweigh the potential risks (75). In any event, researchers should
take care to avoid the further stigmatisation of race in study or analysis
reports. Kaplan and Bennett recently proposed a set of guidelines for the
reporting of race and ethnicity in biomedical publication, noting that the
categories of race and the reasons for using race should be described and
justified, and emphasizing in particular the necessity to include adjustments
for socio-economic factors where possible (76). This latter point echoes the
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observations of others that socio-economic status accounts for at least some
of the survival disadvantages in African Americans (3-4).

Differences in outcome by race will not simply disappear if they are
ignored, and science may through prospective study help alleviate these
differences. Ultimately, race may prove to be an interim surrogate for
molecular epidemiological differences or for a class of genomic signatures,
making self-reported race an antiquated indicator of prognosis. In the
meantime, research suggests that African Americans with breast cancer have
worse prognosis after receiving state of the art adjuvant therapy even after
accounting for the factors previously assumed to explain this deficit,
including socio-economic status, and in the setting of clinical trials where
the influence of other baseline health disparities is minimized. Research
regarding disparities in access to care and early detection for this subgroup
should continue, complemented as well by research into potential biologic
and hormonal differences.

REFERENCES

(1) Ries LAG, Eisner MP, Kosary CL, Hankey BF, Miller BA, Clegg L, Mariotto A, Fay
MP, Feuer EJ, Edwards BK (eds). SEER Cancer Statistics Review, 1975-2000, National
Cancer Institute. Bethesda, MD, http://seer.cancer.gov/csr/1975_2000, 2003.

(2) Weir HK, Thun MJ, Hankey BF, Ries LA, Howe HL, Wingo PA, Jemal A, Ward E,
Anderson RN, Edwards BK. Annual report to the nation on the status of cancer, 1975-
2000, featuring the uses of surveillance data for cancer prevention and control. J Natl
Cancer Inst. 2003 Sep 3;95(17):1276-99.

(3) Baquet CR, Horm JW, Gibbs T, Greenwald P. Socioeconomic factors and cancer
incidence among blacks and whites. J Natl Cancer Inst. 1991 Apr 17;83(8):551-7.

(4) Freeman H. Race, poverty, and cancer. J Natl Cancer Inst. 1991 Apr 17;83(8):526-7.

(5) Underwood SM. Minorities, women, and clinical cancer research: the charge, promise,
and challenge. Ann Epidemiol 2000 Nov;10(8 Suppl):S3-12.

(6) Cross CK, Harris J, Recht A. Race, socioeconomic status, and breast carcinoma in the
U.S. Cancer. 2002 Nov 1;95(9):1988-99.

(7) Newman LA, Mason J, Cote D, Vin Y, Carolin K, Bouwman D, Colditz GA. African-
American ethnicity, socioeconomic status, and breast cancer survival: a meta-analysis
of 14 studies involving over 10,000 African-American and 40,000 White American
patients with carcinoma of the breast. Cancer. 2002 Jun 1:94(11):2844-54.

(8) Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr, Albain KS. Underrepresentation
of patients 65 years of age or older in cancer-treatment trials. N Engl J Med. 1999 Dec
30;341(27):2061-7.

(9) Bibb SC. The relationship between access and stage at diagnosis of breast cancer in
African American and Caucasian women. Oncol Nurs Forum. 2001 May;28(4):711-9.

(10) Chen F, Trapido EJ, David K. Differences in stage at presentation of breast and
gynecologic cancers among whites, blacks, and Hispanics. Cancer. 1994 Jun
1;73(l1):2838-42.

(11) El-Tamer MB, Wait RB. Age at presentation of African-American and Caucasian breast
cancer patients. J Am Coll Surg. 1999 Mar;188(3):237-40.



288 Breast Cancer in Women of African Descent

(12) English WP, Cleveland KE, Barber WH. There is no difference in survival between
African-American and white women with breast cancer. Am Surg. 2002 Jun;68(6):594-
7.

(13) Joslyn SA, West MM. Racial differences in breast carcinoma survival. Cancer. 200 Jan
I;88(l):114-23.

(14) Lyman GH, Kuderer NM, Lyman SL, Cox CE, Reintgen D, Baekey P. Importance of
race on breast cancer survival. Ann Surg Oncol. 1997 Jan;4(l):80-7.

(15) Elledge RM, Clark GM, Chamness GC, Osborne CK. Tumor biologic factors and breast
cancer prognosis among white, Hispanic, and black women in the United States. J Natl
Cancer Inst. 1994 May 4;86(9):705-12.

(16) Joslyn SA. Hormone receptors in breast cancer: racial differences in distribution and
survival. Breast Cancer Res Treat. 2002 May;73(1):45-59.

(17) Kotwall CA, Brinker CC, Covington DL, Hall TL, Maxwell JG. Prognostic indices in
breast cancer are related to race. Am Surg. 2003 May;69(5):372-6.

(18) McKinnon J. The black population in the United States: March 2002. U.S. Census
Bureau, Current Population Reports, Series P20-541. Washington, DC. 2003.

(19) Fisher ER, Anderson S, Tan-Chiu E, Fisher B, Eaton L, Wolmark N. Fifteen-year
prognostic discriminants &ir invasive breast carcinoma: National Surgical Adjuvant
Breast and Bowel Project Protocol B-06. Cancer. 2001 Apr 15;91(8 Suppl):1679-87.

(20) Rivkin SE, Green S, Metch B, Cruz AB, Abeloff MD, Jewell WR, Costanzi JJ, Farrar
WB, Minton JP, Osborne CK. Adjuvant CMFVP versus tamoxifen versus concurrent
CMFVP and tamoxifen for postmenopausal, node-positive, and estrogen receptor-
positive breast cancer patients: a Southwest Oncology Group study. J Clin Oncol. 1994
Oct; 12(10):2078-85.

(21) Winer E, Berry DA, Woolf S, Duggan D, Kornblith A, Harris LN, Michaelson RA,
Kirshner JA, Fleming GF, Perry MC, Graham ML, Sharp SA, Keresztes R, Henderson
IC, Hudis C, Muss H, Norton L. Failure of higher-dose paclitaxel to improve outcome
in patients with metastatic breast cancer: results from CALGB 9342. In press.

(22) Green SJ, Fleming TR. Guidelines for the reporting of clinical trials. Semin Oncol.
1988 Oct;15(5):455-61.

(23) Wood WC, Budman DR, Korzun AH, Cooper MR, Younger J, Hart RD, Moore A,
Ellerton JA, Norton L, Ferree CR, et al. Dose and dose intensity of adjuvant
chemotherapy for stage II, node-positive breast carcinoma. N Engl J Med. 1994 May
5;330(18): 1253 -9.

(24) Costanza ME, Weiss RB, Henderson IC, Norton L, Berry DA, Cirrincione C, Winer E,

Wood WC, Frei E 3rd, McIntyre OR, Schilsky RL. Safety and efficacy of using a single
agent or a phase II agent before instituting standard combination chemotherapy
chemotherapy in previously untreated metastatic breast cancer patients: report of a
randomized study - Cancer and Leukemia Group B 8642. J Clin Oncol. 1999
May; 17(5):1397-406.

(25) Abrams J, Aisner J, Cirrincione C, Berry DA, Muss HB, Cooper MR, Henderson IC,
Panasci L, Kirshner J, Ellerton J, Norton L. Dose-response trial of megestrol acetate in
advanced breast cancer: Cancer and Leukemia Group B phase III study 8741. J Clin
Oncol. 1999 Jan;17(1):64-73.

(26) Parnes HL, Cirrincione C, Aisner J, Berry DA, Allen SL, Abrams J, Chuang E, Cooper
MR, Perry MC, Duggan DB, Szatrowski TP, Henderson IC, Norton L; Cancer and
Leukemia Group B. Phase III study of cyclophosphamide, doxorubicin, and fluorouracil
(CAF) plus leucovorin versus CAF for metastatic breast cancer: Cancer and Leukemia
Group B 9140. J Clin Oncol. 2003 May 1;21(0):1819-24.



11. Outcome of African American Women with Breast Cancer 289

(27) Henderson IC, Berry DA, Demetri GD, Cirrincione CT, Goldstein LJ, Martino S, Ingle
JN, Cooper MR, Hayes DF, Tkaczuk KH, Fleming G, Holland JF, Duggan DB,
Carpenter JT, Frei E 3rd, Schilsky RL, Wood WC, Muss HB, Norton L. Improved
outcomes from adding sequential Paclitaxel but not from escalating Doxorubicin dose
in an adjuvant chemotherapy regimen for patients with node-positive primary breast
cancer. J Clin Oncol. 2003 Mar 15;21(6):976-83.

(28) Citron ML, Berry DA, Cirrincione C, Hudis C, Winer EP, Gradishar WJ, Davidson NE,
Martino S, Livingston R, Ingle JN, Perez EA, Carpenter J, Hurd D, Holland JF, Smith
BL, Sartor Cl, Leung EH, Abrams J, Schilsky RL, Muss HB, Norton L. Randomized
trial of dose-dense versus conventionally scheduled and sequential versus concurrent
combination chemotherapy as postoperative adjuvant treatment of node-positive
primary breast cancer: first report of Intergroup Trial C9741/Cancer and Leukemia
Group B Trial 9741. J Clin Oncol. 2003 Apr 15;21(8):1431-9. Epub 2003 Feb 13.

(29) Roach M 3rd, Cirrincione C, Budman D, Hayes D, Berry D, Younger J, Hart R,
Henderson IC. Race and survival from breast cancer: based on Cancer and Leukemia
Group B trial 854 1. Cancer J Sci Am. 1997 Mar-Apr;3(2): 107-12.

(30) Tallman MS, Gray R, Robert NJ, LeMaistre CF, Osborne CK, Vaughn WP, Gradishar
WJ, Pisansky TM, Fetting J, Paietta E, Lazarus HM. Conventional adjuvant
chemotherapy with or without high-dose chemotherapy and autologous stem-cell
transplantation in high-risk breast cancer. N Engl J Med. 2003 Jul 3;349(I):17-26.

(31) Fetting JH, Gray R, Fairclough DL, Smith TJ, Margolin KA, Citron ML, Grove-Conrad
M, Celia D, Pandyr K, Robert N, Henderson IC, Osborne CK, Abeloff MD. Sixteen-
week multidrug regimen versus cyclophosphamide, doxorubicin, and fluorouracil as
adjuvant therapy for node-positive, receptor-negative breast cancer: an Intergroup
study. J Clin Oncol. 1998 Jul; 16(7):2382-9 1.

(32) Falkson HC, Gray R, Wolberg WH, Gillchrist KW, Harris JE, Tormey DC, Falkson G.
Adjuvant trial of 12 cycles of CMFPT followed by observation or continuous tamoxifen
versus four cycles of CMFPT in postmenopausal women with breast cancer: an Eastern
Cooperative Oncology Group phase Ill study. J Clin Oncol. 1990 Apr;8(4):599-607.
Erratum in: J Clin Oncol 1990 Sep;8(9):1603.

(33) Tormey DC, Gray R, Abeloff MD, Roseman DL, Gilchrist KW, Barylak EJ, Stott P,
Falkson G. Adjuvant therapy with a doxorubicin regimen and long-term tamoxifen in
premenopausal breast cancer patients: and Eastern Cooperative Oncology Group trial. J
Clin Oncol. 1992 Dec;10(12):1848-56.

(34) Taylor SG 4th, Kalish LA, Olson JE, Cummings F, Bennett JM, Falkson G, Tormey
DC, Carbone PP. Adjuvant CMFP versus CMFP plus tamoxifen versus observation
alone in postmenopausal, node-positive breast cancer patients: three-year results of an
Eastern Cooperative Oncology Group study. J Clin Oncol. 1985 Feb;3(2):144-54.

(35) Fisher B, Montague E, Redmond C, et al. Comparison of radical mastectomy with
alternative treatments for primary breast cancer: a first report of results from a
prospective randomized clinical trial. Cancer 1977:39:2827-39.

(36) Fisher B, Bauer M, Margolese R, Poisson R, Pilch Y, Redmond C, Fisher E, Wolmark
N, Deutsch M, Montague E, et al. Five-year results of a randomized clinical trial
comparing total mastectomy and segmental mastectomy with or without radiation in the
treatment of breast cancer. N Engl J Med. 1985 Mar 14;312(1I1):665-73.

(37) Fisher B, Redmond C, Brown A, et al. Treatment of primary breast cancer with
chemotherapy and tamoxifen. N Engl J Med. 1981 Jul 2;305(1):1-6.

(38) Fisher B, Redmond C, Dimitrov NV, Bowman D, Legault-Poisson S, Wickerham DL,

Wolmark N, Fisher ER, Margolese R, Sutherland C, et al. A randomized clinical trial
evaluating sequential methotrexate and fluorouracil in the treatment of patients with



290 Breast Cancer in Women of African Descent

node-negative breast cancer who have estrogen-repector-negative tumors. N Engl J
Med. 1989 Feb 23;320(8):473-8.

(39) Fisher B, Costantino J, Redmond C, Poisson R, Bowman D, Couture J, Dimitrov NV,
Wolmark N, Wickerham DL, Fisher ER, et al. A randomized clinical trial evaluating
tamoxifen in the treatment of patients with node-negative breast cancer who have
estrogen-receptor-positive tumors. N Engl J Med. 1989 Feb 23;320(8):479-84.

(40) Fisher B, Brown AM, Dimitrov NV, Poisson R, Redmond C, Margolese RG, Bowman
D, Wolmark N, Wickerham DL, Kardinal CG, et al. Two months of doxorubicin-
cyclophosphamide with and without interval reinduction therapy compared with 6
months of cyclophosphamide, methotrexate, and fluorouracil in positive-node breast
cancer patients with tamoxifen-nonresponsive tumors: results from the National

Surgical Adjuvant Breast and Bowel Project B-15. J Clin Oncol. 1990 Sep;8(9):1483-
96.

(41) Fisher B, Redmond C, Legault-Poisson S, Dimitrov NV, Brown AM, Wickerham DL,
Wolmark N, Margolese RG, Bowman D, Glass AG, et al. Postoperative chemotherapy
and tamoxifen compared with tamoxifen alone in the treatment of positive-node breast
cancer patients aged 50 years and older with tumors responsive to tamoxifen: results

from the National Surgical Adjuvant Breast and Bowel Project B-16. J Clin Oncol.
1990 Jun;8(6):1005-18.

(42) Fisher B, Dignam J, Mamounas EP, Costantino JP, Wickerham DL, Redmond C,

Wolmark N, Dimitrov NV, Bowman DM, Glass AG, Atkins JN, Abramson N,
Sutherland CM, Aron BS, Margolese RG. Sequential methotrexate and fluorouracil for
the treatment of node-negative breast cancer patients with estrogen receptor-negative
tumors: eight-year results from National Surgical Adjuvant Breast and Bowel Project

(NSABP) B-13 and first report of findings from NSABP B-19 comparing methotrexate
and fluorouracil with conventional cyclophosphamide, methotrexate, and fluorouracil. J
Clin Oncol. 1996 Jul;14(7):1982-92.

(43) Fisher B, Dignamn J, Wolmark N, DeCillis A, Emir B, Wickerham DL, Blyant J,
Dimitrov NV, Abramson N, Atkins JN, Shibata H, Deschenes L, Margolese RG.
Tamoxifen and chemotherapy for lymph node-negative, estrogen receptor-positive
breast cancer. J Natl Cancer Inst. 1997 Nov 19;89(22):1673-82.

(44) Fisher B, Anderson S, Wickerham DL, DeCillis A, Dimitrov N, Mamounas E,
Wolmark N, Pugh R, Atkins JN, Meyers FJ, Abramson N, Wolter J, Bomstein RS,

Levy L, Romond EH, Caggiano V, Grimaldi M, Jochimsen P, Deckers P. Increased
intensification and total dose of cyclophosphamide in a doxorubicin-cyclophosphamide
regimen for the treatment of primary breast cancer: findings from National Surgical
Adjuvant Breast and Bowel Project B-22. J Clin Oncol. 1997 May;15(5):1858-69.

(45) Dignam JJ. Differences in breast cancer prognosis among African-American and
Caucasian women. CA Cancer J Clin. 2000 Jan-Feb;50(1):50-64.

(46) Fisher ER, Redmond C, Fisher B. Prognostic factors in NSABP studies of women with
node-negative breast cancer. National Surgical Adjuvant Breast and Bowel Project. J

Natl Inst Monogr. 1992;(11):151-8.
(47) Fisher ER, Anderson S, Redmond C, Fisher B. Pathologic findings from the National

Surgical Adjuvant Breast Project protocol B-06. 10-year pathologic and clinical
prognostic discriminants. Cancer. 1993 Apr 15;71(8):2507-14.

(48) Fisher ER, Anderson S, Tan-Chiu E, Fisher B, Eaton L, Wolmark N. Fifteen-year
prognostic discriminants for invasive breast carcinoma: National Surgical Adjuvant
Breast-and Bowel Project Protocol B-06. Cancer. 2001 Apr 15;91(8 Suppl): 1679-87.



11. Outcome of African American Women with Breast Cancer 291

(49) Costantino JP, Redmond CK, Wickerham DL, et al: A comparison of survival between
white and black breast cancer patients: Results from NSABP B-09. Proc Am Soc Clin

One. 1987;6:230.
(50) Dignam JJ, Redmond CK, Fisher B, Costantino JP, Edwards BK. Prognosis among

African-American women and white women with lymph node negative breast
carcinoma: findings from two randomized clinical trials of the National Surgical

Adjuvant Breast and Bowel Project (NSABP). Cancer. 1997 Jul 1 ;80( I):80-90.
(51) Glucksberg H, Rivkin SE, Rasmussen S, Tranum B, Gad-el-Mawla N, Costanzi J,

Hoogstraten B, Athens J, Maloney T, McCracken J, Vaughn C. Combination
chemotherapy (CMFVP) versus L-phenylalanine mustard (L-PAM) for operable breast
cancer with positive axillary nodes: a Southwest Oncology Group Study. Cancer. 1982
Aug 1;50(3):423-34.

(52) Rivkin SE, Green S, Metch B, Jewell WR, Costanzi JJ, Altman SJ, Minton JP, O'Bryan
RM, Osborne CK. One versus 2 years of CMFVP adjuvant chemotherapy in axillary
node-positive and estrogen receptor-negative patients: a Southwest Oncology Group

study. J Clin Oncol. 1993 Scp; 11(9):1710-6.
(53) Rivkin SE, Green S, O'Sullivan J, Cruz AB, Abeloff MD, Jewell WR, Costanzi JJ,

Farrar WB, Osborne CK. Adjuvant CMFVP versus adjuvant CMFVP plus ovariectomy
for premenopausal, node-positive, and estrogen receptor-positive breast cancer patients:
a Southwest Oncology Group study. J Clin Oncol. 1996 Jan;14(1):46-51.

(54) Budd GT, Green S, O'Bryan RM, Martino S, Abeloff MD, Rinehart JJ, Hahn R, Harris
J, Tomaey D, O'Sullivan J, et al. Short-course FAC-M versus I year of CMFVP in
node-positive, hormone receptor-negative breast cancer: an intergroup study. J Clin
Oncol. 1995 Apr;13(4):831-9.

(55) Albain K, Green S, Osborne K, Cobau C, Levine E, Ingle J, Pritchard K, Schneider D,
O'Sullivan J, Hess E, Martino S. Tamoxifen (T) versus cyclophosphamide, adriamycin
and 5-FU plus either concurrent or sequential T in postmenopausal, receptor(+),
node(+) breast cancer: a Southwest Oncology Group phase Ill intergroup trial (SWOG-
8814, INT-0100). Proc Am Soc Clin Oncol. 1997.

(56) Albain KS, Green SJ, Ravdin PM, Cobau CD, Levine EG, Ingle JN, Pritchard KI,
Schneider DJ, Abeloff MD, Norton L, Henderson IC, Lew D, Livingston RB, Martino
S, Osborne CK. Adjuvant chemohormonal therapy for primary breast cancer should be
sequential instead of concurrent: initial results from intergroup trial 0100 (SWOG-
8814). Proc Am Soc Clin Oncol 2002.

(57) Hutchins L, Green S, Ravdin P, Lew D, Martino S, Abeloff M, Lyss A, Henderson C,
AlIred C, Dakhil S, Pierce I, Goodwin W, Caton J, Rivkin S, Chapman R, Osborne K.
CMF versus CAF with and without tamoxifen in high-risk node-negative breast cancer
patients and a natural history follow-up study in low-risk node-negative patients: first
results of intergroup trial INT 0102. J Clin Oncol. In press.

(58) Rivkin SE, Green S, Metch B, Glucksberg H, Gad-el-Mawla N, Constanzi JJ,
Hoogstraten B, Athens J, Maloney T, Osborne CK, et al. Adjuvant CMFVP versus
melphalan for operable breast cancer with positive axillary nodes: 10-year results of a
Southwest Oncology Group Study. J Clin Oncol. 1989 Sep;7(9):1229-38.

(59) Rivkin SE, Green SJ, Lew D, Costanzi JJ, Athens JW, Osborne CK, Vaughn CB,
Martino S. Adjuvant chemotherapy with cyclophosphamide, methotrexate, and 5-
fluorouracil, vincristine, and prednisone compared with single-agent L-phenylalanine
mustard for patients with operable breast carcinoma and positive axillary lymph nodes:
20-year results of a Southwest Oncology Group study. Cancer. 2003 Jan 1;97(1):21-9.

(60) Green SG, Benedetti .I and Crowley J, 2002, Clinical Trials in Oncology, Second
Edition, Chapman and Hall/CRC, London, USA.



292 Breast Cancer in Women of African Descent

(61) Dignam JJ. Efficacy of systemic adjuvant therapy for breast cancer in African-
American and Caucasian women. J Natl Cancer Inst Monogr. 2001;(30):36-43.

(62) Unger JM, Coltman Jr. CA, Appelbaum FR, Barlogie B, Crawford ED, Fisher RI,
Gandara DR, Livingston RB, Markman M, Albain KS. African Americans have worse
survival in hormone-related cancers. A Southwest Oncology Group (SWOG) study.
Proc Am Soc Clin Oncol 22; page 529, 2003 (abstr 2127).

(63) Albain KS, Unger JM, Hutchins LF, Rivkin SE, Martino S, Livingston RB, Osborne
CK. Outcome of African Americans on Southwest Oncology Group (SWOG) breast
cancer adjuvant therapy trials. Proc San Antonio Breast Cancer Symposium. 2003.

(64) Albain KS, Green S, LeBlanc M, Rivkin S, O'Sullivan J, Osborne CK. Proportional
hazards and recursive partitioning and amalgamation analyses of the Southwest

Oncology Group node-positive adjuvant CMFVP breast cancer data base: a pilot study.
Breast Cancer Res Treat. 1992;22(3):273-84.

(65) Krieger N. Overcoming the absence of socioeconomic data in medical records:
validation and application of a census-based methodology. Am J Public Health 1991
May;82(5):703- 10.

(66) National Center for Health Statistics. National Vital Statistics Reports, Vol. 51, No. 3;
December 19, 2002.

(67) D'Amico M, Agozzino E, Biagino A, Simonetti A, Marinelli P. Ill-defined and multiple
causes of death certificates - a study of misclassification in mortality statistics. Eur J
Epidemiol. 1999 Feb; 15(2):141-8.

(68) Feuer EJ, Merrill RM, Hankey BF. Cancer surveillance series: interpreting trends in
prostate cancer - part II: Cause of death misclassification and the recent rise and fall in
prostate cancer mortality. J Natl Cancer Inst. 1999 Jun 16;91(12):1025-32.

(69) Percy C, Stanek E 3rd, Gloeckler L. Accuracy of cancer death certificates and its effect
on cancer mortality statistics. Am J Public Health. 1981 Mar;71(3):242-50.

(70) Andersen J.W., Goetghebeur E.J. and Ryan L. (1996). Analysis of survival data under
competing risks with missing cause of death infomlation : application and implications
for design. In : Lifetime Data : Models in Reliability and Survival Analysis, N.P.
Jewell, A.C. Kimber, M-L. Lee and G.A. Whitmore (eds.). Kluwer Academic
Publishers, pp. 13-19.

(71) Simon MS, Severson RK. Racial differences in survival of female breast caner in the
Detroit metropolitan area. Cancer. 1996;77:308-314.

(72) Hershman D, Weinberg M, Rosner Z, Alexis K, Tiersten A, Grann VR, Troxel A,
Neugut Al. Ethnic neutropenia and treatment delay in African American women
undergoing chemotherapy for early-stage breast cancer. J Natl Cancer Inst. 2003 Oct
15;95(20):1545-8.

(73) Cooper RS, Kaufman JS, Ward R. Race and genomics. N Engl J Med. 2003 Mar
20;348(12):1166-70.

(74) Burchard EG, Ziv E, Coyle N, Gomez SL, Tang H, Karter AJ, Mountain JL, Perez-
Stable EJ, Sheppard D, Risch N. The importance of race and ethnic background in
biomedical research and clinical practice. N Engl J Med. 2003 Mar 20;348(12):1170-5.

(75) Phimister EG. Medicine and the racial divide. N EngI J Med. 2003 Mar
20;348(12): 1081-2.

(76) Kaplan JB, Bennett T. Use of race and ethnicity in biomedical publication. JAMA.
2003 May 28;289(20);2709-16.



Chapter 12

TRADITIONAL MEDICINE IN BREAST
CANCER MANAGEMENT WITH A FOCUS ON
THE CHINESE INTEGRATIVE APPROACH
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1. INTRODUCTION

Cancer, fi'om whatever medical perspective-north, south, east, west,
African, North or South American, Asian, traditional, modem and/or
synergistic-remains a poorly understood disease and illness. Disease
pertains to the actual organic condition, whereas illness pertains to one's
daily experience and suffering of this invasion of one's physical, mental and
spiritual system (1). Certainly, carcinogens are involved in the disease and
illness of cancer, while other biological mechanisms contribute to its
initiation and progression.. Breast cancer is a leading form of cancer in
women but is much less common in men. A family history of the disorder is
often obtainable, just as is the case in prostate cancer that afflicts middle-
aged men.

Cancer is such a serious, life-threatening condition that it is not advisable
that it be managed with unproved remedies such as alternative therapies.
Cancer patients should be under the expert diagnostic and therapeutic
guidance of their biomedical family physicians and oncology specialists.
Increasingly, such medical experts are choosing to refer some of their cancer
patients for various complementary therapies to help with symptom control
intervention associated with the disease and illness of cancer as well as the
various post-cancer therapies such as surgery, radiation and chemotherapy.
Moreover, these measures are also useful for the complications of cancer.
This is the complementary medical perspective, and it is appropriate to refer
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to this holistic initiative and endeavour in terms of integrative medicine (2-
6). It is a concept, which highlights the ongoing, proactive, and heartfelt
communication process for the benefit of quality of life for all concerned.

2. TRADITIONAL CHINESE MEDICINE (TCM)

TCM has never claimed to have the answer to the cure for cancer or to
have developed a perfect set of diagnostic and therapeutic modalities for this
complex condition (7). Generally, in the TCM theoretical system
perspective, cancer is viewed in terms of severe localized disruption of Qi
flow. Qi flow is perceived as vital energy circulation along nerve and blood
bioenergetic pathways/meridians with specific nexuses/gates of
accumulation and dispersion-acupoints (8-9). Good health entails smooth
and harmonious Qi, Blood and Body Fluid flow within the preventive and
therapeutic context of tonification (methods to increase Qi flow) and
sedation (methods to decrease Qi flow) as may be necessary for each patient
according to their own unique vital energetic condition as assessed and
constantly re-assessed by the TCM practitioner.

Severe blockage of Qiflow-to the extent that 'mass' (cancer cells and
the resulting tumour formations) accumulates and, indeed, congeals at
specific sites aid then may proceed to proliferate throughout a person's
physiological system (process of metastasis)--often results in systemic acute
and chronic trauma and even death. In the TCM system, this severe disease
and illness condition is known as AiZhi (Figure 1) (10-11).

While phlegm in biomedicine is largely viewed as mucous accumulation
in the throat or chest due to the impact of the common cold or influenza and
other viruses as well as antigens/histamines reactions generated by the body
in response to allergens (ordinary or common, acute or chronic allergic
reactions), Phlegm in TCM is viewed as a serious condition resulting from
the stagnant flow of Qi Blood and Body Fluid-especially in the major
Zang Fu organ7:> meridian systems-due to the impact of external
(pathogenic/carcinogenic) and internal (emotional) factors (12-13). This
severe disruption and imbalance may result in various disorders, including
breast cancer. However, as yet, there is no comprehensive theory of cancer
causation and cure in biomedicine, TCM or any other medical system.
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Figure 1. The character of Ai Zhi.

Phlegm in TCM encompasses the following synergies, resonances and
cycles:
a) It is a thick fluid--somewhat like 'mud' particles or waves-causing Qi

stasis in the organ<-->meridian systems.
b) This leads to the general TCM syndrome known as Qi and Blood stasis

(pre-cancerous stage), which, in turn, may result in mass formation
(tumour/metastasisation stages).

c) Tongue diagnosis is important, since a shiny, thick tongue indicates the
accumulation of Phlegm in the body. When the Qi and Blood and Body
Fluid become further blocked/stagnated, the tongue appears to manifest a
white coating.

d) This may then become evident as a purplish color in the middle of the
tongue, which is the holographic area of the Stomach, indicating that the
condition is worsening and becoming severe Blood stasis.

e) This process embodies a pre-cancerous state of the Stomach as well as
affecting the breast, since in TCM the breast region is regulated by the
Stomach meridiai, which anatomically flows through the middle of the
breast.
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f) The Stomach meridian is also the major meridian for removing the
Phlegm of the whole body. Key acupoints in this regard are ST.8 (located
in both temporal regions) for localized Phlegm removal such as cysts,
mass, fibroids and ST.40 (located on the lateral side of the mid-legs) is
indicated for generalized Phlegm removal.(Figure 2)

g) When the Stomach meridian becomes chronically disordered due to
exterior or interior pathogenesis, it causes the ongoing difficulty of the
removal of Phlegm, and therefore this situation may lead to ever more
accumulation of Phlegm, which might cause even more Qi Stagnation,
which in turn may cause Blood and Body Fluid Stagnation in chronic and
severe cases and, finally, tumour mass formation and possible
metastasisation in the later stages.
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Figure 2. General Qui circulation of the Stomach.

Blood Stagnation is a general TCM syndrome that can also be caused by
immune disorders, severe depletion of the immune system and fluid
retention, due t Spleen Qi Deficiency (the Spleen is the pertaining/linked
organ of the Stomach), which in turn might generate weakness of the



12. Traditional Medicine in Breast Cancer 297

Stomach organs and meridians. This pathogenesis may repeat over and over
again as a cycle resulting in breast and other cancerous formations and
permutations.

The following three case examples serve to illustrate the impact of the
difficult, complex and sometimes manageable condition of breast cancer
with respect to patients, their families, friends and colleagues as well as their
physicians and healers. These patients had previously experienced
mastectomies, radiation and chemotherapy according to standard biomedical
treatment protocols and were referred to me for adjunctive treatment for
basic symptom control, immunoenhancement and enhanced quality of life.
The usual procedure is to offer a brief trial course of acupuncture, to see if
the patients like it and respond positively, and then to develop a
comprehensive treatment and follow-up plan customized for each and every
patient according to their condition and needs. The actual tumour site is
never needled and deleterious side effects are negligible when fully qualified
and licensed practitioners perfonr acupuncture as illustrated with the
following examples.

3. SELECT CASE EXAMPLES

Case I
A 50-year-old woman with a diagnosis of invasive intraductal carcinoma

was referred by her family physician for TCM consultation for post-
operative mastectomy pain and for immune enhancement therapy. There was
no known family history of breast cancer in her life. Clinically, she appeared
healthy except that she reported severe distress and pain-and her anxiety
and emotional anger was evident. Physically, this patient was found to be
slightly obese with general fluid retention/oedema. Her tongue manifested a
purplish colour in the middle area (Stomach) with teeth marks at the area
along the front edge (Spleen). Her pulse indicated 'knotting' in the Stomach
and Spleen with pathophysiological resonance in the Liver and Heart. A
diagnosis was made according to TCM in terms of Blood Stasis in the
Stomach with Spleen Qi Deficiency and also Liver Yang Excess Qi
syndromes. She was treated with the general TCM approach for pain control
and emotional stability by acupuncture, dietetics, herbal medicine and Qi
Gong/Tai Chi Chuan. She received acupuncture treatment regularly twice a
week for pain control, then once a week for 12 weeks and she is presently
receiving regular monthly acupuncture treatments for immune enhancement,
removal of Phlegm and Blood Stasis. ShV appears to be presently
maintaining a relatively pain-free, enhanced quality of life with stable
physiological parameters.
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Case 2
A 70-year-old woman was admitted to a major general hospital in

Edmonton, Alberta, Canada, with severe pain in her chest cage region as
well as her back due to severe compression fractures of the thoracic and
lumbar vertebrae. She was suffering from advanced breast carcinoma with
metastasis to her bones and liver. She was given high doses of morphine and
was placed in the intensive care unit several times due to her ongoing severe
pain and respiratory distress. I was called to see her for TCM consultation
for pain control. Clinically, she appeared drowsy due to her cancer situation
and the administration of morphine. She was not interested in being treated
with acupuncture for pain management and she initially refused to see me
(according to her choice) over the subsequent several days and weeks.
Finally-after ongoing requests within the context of ongoing consultation
with her family, her family physician, oncologist, nurses and social
worker-she finally chose to give me the opportunity to treat her with TCM
techniques. I started to treat her with acupuncture in order to control her pain
of the chest cage and the vertebrae, and her response was immediately
positive. Her quality of life subsequently improved over the course of my
daily, weekly and monthly treatment sessions, as indicated by her better
sleep, less constipation and more mental alertness. She was discharged from
the hospital after a few months, and I administered follow-up acupuncture
therapy to sustain her well being. She later passed away as a result of
pneumonia, unfortunately.

Case 3
A 56-year-old-woman was referred to me by her family physician and

oncology specialist for severe pain in the upper chest due to herpes zoster
('shingles') infection. She was suffering from adenocarinoma with multiple
small peritoneal implants due to liver and lung metastases. She was also
unable to sleep, and this entire situation made her both depressed and angry.
She was under the influence of strong analgesics, notably morphine, but
without complete pain control. When I first saw her, she was in great pain
and distress in the upper chest region. She had tears flowing from her eyes,
and it was even difficult for her to wear clothing due to the hypersensivity of
her skin. I treated her with acupuncture for harmonization and relaxation and
at the same time for chest wall pain, stimulating several acupoints on the
Triple Energizer (a TCM organc->meridian system encompassing the chest,
stomach and bowel regions) and Kidney meridians for her chest/breast pain.
Her pain currently appears to be under good control after a few months of
this TCM treatment protocol, and she is presently receiving monthly
acupuncture follow-up maintenance therapy for her condition. She reports an
enhanced quality of life.
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4. TCM MANAGEMENT STRATEGIES AND
PROTOCOLS

The TCM therapeutic strategies and modalities work well together,
especially medical acupuncture and ancillary techniques, dietetics and herbal
medicine as well as the practice of medical Qi Gong and Tai Chi Chuan
exercise techniques, and it must be noted that the TCM system has always
remained open in a pragmatic sense to other beneficial techniques from
different systems of medicine (14). The specific acupuncture points to be
stimulated vary according to the specific pathology (Fig. 3). For example, as
suggested above, ST.8 and STA0 are essential 'pearls' indicated for Phlegm
removal. Other relevant acupoints may be indicated for the removal of Blood
Stagnation, immunoenhancement and energy balancing and harmonization.
These and other relevant acupoints may be stimulated with the normal
medical acupuncture protocol involving shallow needle insertion of solid
stainless steel needles (individually pre-packaged, sterilised, safe and
disposable medical instruments). Together with their packaging, these
needles are disposed of in an environmentally safe manner after being used
once only on any human beings or animals. This is done in accordance with
local standards of community waste disposal and recyclement.
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Figure 3. The general TCM integrative, holistic perspective.

A mild electrical current may be applied through the inserted needles in
order to control and enhance the healing effect, a procedure known as
electroacupuncture (15). Moreover, it is sometimes beneficial to utilise
microsystems of acupuncture, which are meridian and acupoint pathways on
the ear, scalp, face, hand and other areas representing holograms of the
human body. The ear, for example, is a major microsystem, which is thought
to represent, an 'inverted fetus' (16) (Fig. 4). The car is supplied by the
cranial nerve and is region of rich vascularity and innervation.
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Figure 4. Auricular acupuncture Qi flow and 'inverted fetus'.

Dietetically, it is generally suggested for breast cancer patients to avoid
eating excessively sweet, cold or raw foods and drinks and to eat yellow
vegetables and fruits such as carrots, squash, papayas and persimmons.
Yellow teas such as Chinese Five Flower Tea are also recommended.
Moreover, mustard greens, Brussels sprouts, artichokes and other green
vegetables appear to be beneficial. It would be best to work toward a
vegetarian and, indeed, 'vegan' diet (avoiding any and all products derived
from living or dead animals). The key is to eat more grains, vegetables and
fruit, avoiding meat, sugar and salt (both sodium chloride and monosodium
glutamate). It is appropriate to avoid chemically altered or irradiated food as
well as the intake of tobacco smoke, alcohol and other drugs (both
prescription and non-prescription products). Polypharmacy is also to be
avoided. It is recommended to fast for a few days a few times a year to help
promote restoration of the Stomach, Small/Large Intestine, Liver and Kidney
organs<--> meridians. During fasting sessions, the intake of the cleanest water
possible is recommended.

Herbology is the main classical and modem TCM therapeutic modality,
and there are many relevant formulas for breast and other cancers (17-19).
This is a major ongoing TCM oncology research initiative (4). Certainly,
general tonics such as the various Ling Zhi fungi species (the ancient TCM
elixir) (20) may be efficacious as well as Cordyceps (Dung Chong Xia Cao)
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and others. Specific herbal remedies may also be indicated, such as in the
following two examples of prescriptions for breast cancer in the early stages,
which are typically tsed daily in a decoction with 2 pieces of ginger and 2
pieces of red dates in 2 cups of water:

1. Jiawei Xiaoyao
- Radix Glycyrrhizae 3g
- Radix angelicae Sinensis (baked) 3g
- Radix Paeoniae 3g
- Poria 3g
- Rhizom Atractylodis Macrocephalae 3g
- Radix Bupleuri 1.5g
- Cortex Moutan 1.5g
- Fructus Gardeniae 1.5g
2. Yiqi Yangrong
- Radix Ginseng 3g
- Poria 3g
- Pericarpium Citri Reticulatae 3g
- Bulbus Fritillariae Cirrhosae 3g
- Rhizoma Cyperi3g
- Radix Angelicae Sinensis 3g
- Rhizoma Chuanxiong 3g
- Radix Paeoniae Latiflorae 3g
- Radix Rehmanniae 3g
- Radix Paeoniae Alba 3g
- Radix Glycyrrhizae 1.5g
- Radix Platycodi 1.5g
- Rhizoma Atractylodis Macrocephalae 6g
- Rhizoma Zingiberis 3g
- Fructus Ziziphi Inermis 2g
An eminent TCM physician developed the following formula, known as

Jiawei Guipi, for late stage breast cancer during the Ming Dynasty almost
halfa millennium ago:

- Rhizoma Atractylodis Macrocephalae 3g
- Radix Giseng (baked) 3g
- Poria 3g
- Radix Bupleuri 1.5g
- Rhizoma Chuanxiong 1.5g
- Fructus Gardeniae (baked) 1.5g
- Radix Paeoniae (baked) 1.5g
- Radix Glycyrrhizae (baked) 1.5g
- Radix Rehmanniae 240g
- Radix Angelicae Sinensis 240g
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There are many other TCM herbal formulas for both early and late stage
breast cancer, including Bulbus Bolbosemmae, Bulbus Fritillariae Cirrhosae,
Herba Pteridis Multifidae, Concha Ostrea and Radix Actinadiae Chinensis.

Herbal pastes, plasters or poultices may also be beneficial for breast
cancer sufferers. These largely consist of mixtures of herbal powders and
rice vinegar solutions, which are spread thickly over the breast or other,
affected areas of the body and then antiseptically removed and re-applied on
a daily or weekly basis.

Medical Qi Gong and related techniques comprise another major TCM
therapeutic and preventive approach that is beneficial for breast cancer
patients (21-25). It is oriented around basic breathing, concentration and
posture/movement exercises, which have an impact upon the body, mind and
spirit-and one's total health, well-being and quality of life. Basic breathing
exercises 3 and 4 are especially useful, since they facilitate the smooth flow
of Qi, especially in the Stomach, a Fu, Yang, 'hollow' organrrmeridian
system. These are apparently simple exercise that encompasses inhalation,
holding the breath and exhalation. (Fig. 5) For breast cancer patients,
concentration should be on the yellow/golden glowing colour and the
phonation 'whoo' sound to unblock and remove the Phlegm from the
Stomach meridian system. It is also indicated for breast cancer sufferers to
regularly practice the Small and Big Circles (moving Qi up and down and
around the front and back midlines, specifically, the GV and CV meridians)
for spiritual cleansing of their physical, mental and spiritual system (Fig. 6).
These sets of exercises are a healing, preventive and self-care modality
encompassing relaxation, revitalization and rejuvenation, which should only
be applied to patients and taught to them by reputable Qi Gong teachers/
masters.
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move accumulate intensify

2.

move intensify accumulate
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move accumnulte move ir tensify

move intensify accumulate intensify

Figure 5. The four basic Aung Medical Qui Gong breathing exercises.
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Figure 6 General Qui circulation in the Conception Vessel (CV/Ren).

Patients can be taught to perform their own meridian rubbing therapy-
especially along the Stomach meridian from the face down to the toe-and
also stretching and slow motion moving meditation Tai Chi Chuan exercises
which will balance the body and help to keep it in a harmonious state.
Acupressure, which is fingertip pressure applied by the practitioner or the
patient (with proper instruction for self-care from the practitioner) on
relevant acupoints, is also useful for therapeutic and preventive purposes.
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5. CONCLUDING REMARKS: THE INTEGRATIVE
PERSPECTIVE

Working together, hand in hand, heart to heart, no medical system can be
reduced to the one or the other. They should remain open to include all other
evidence-based, safe, efficacious and cost-effective therapies. The key
emphasis in the TCM approach to breast cancer is not to let the Phlegm
accumulate, not to let the Qi become blocked, not to let the Blood become
stagnant and always try I keep one's constitution strong and the immune
system constantly alert-this will help keep the body, especially in the
Stomach and pertaining meridians and organs, healthy and harmonious. This
is a way to help prevent breast cancer in people everywhere around the
world. Overall, TCM is not only good for traditional self-care and preventive
strategies and therapies, but it can also complement Western biomedical
therapies such as surgery, chemotherapy and radiation, helping patients to
suffer less pain and have an enhanced total quality of life (26). TCM is
natural, holistic and safe-and it appears to be a relatively cost-effective
approach compared to the expense of pharmaceuticals, surgery and
irradiation. It may take some time for a positive response to occur, but this
process does eventually help improve the well being of the patients together
with their practitioners, as it has for over so many centuries. No matter how
rich, famous and creative a person is, or wherever a person lives or whatever
cultural or so-called racial group they identify with, or however they appear
or wish to appear, breast or other types of cancers may strike them. We must
be constantly alert and mindful of that fact and those effects.

Finally, no matter what medical approach or technique is utilized, it must
be emphasized that compassion is at the centre of the holistic, integrative
medicine endeavour for the 21st century and beyond (Fig. 7).
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Figure 8. A general model of complementary, integrative medicine

Whether or not non-conventional approaches can be fine-tuned or
customised for specific cultural or racial groups remains an interesting but
problematic quest. For example, a person of Chinese, African or of any other
geographical regional descent, whether male or female, young or older,
living in their country of choice, may benefit from a Native North American
sweat lodge spiritual healing ceremony or other indigenous humanistic
practices, just as people from whatever surviving indigenous group
anywhere in the world may benefit from the application of various
traditional or modem complementary techniques. This is the beauty and
strength of multicultural medicine and health care initiatives and practices.
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Culture is the melting pot, which shapes living relationships between
individuals, peoples and countries. It opens our minds to riches other than our

own, and offers us a door to a new vision of the world. I am convinced we are
enhanced by the gaze of others.

From Dominique de Villepin, Indo French Waltz, August 1, 2002,

In http://nieadev.nic.in/govt/dominifrance-toiO I aug. htni

Breast cancer exacts a tremendous toll on the global society. One of the
commonest cancers in women, with more than half of the cases in
developing nations, it remains a leading cause of cancer related death.
Significant variation depending on geographic location has been observed,
and an increase in incident breast cancer cases has been noted internationally
over the past 40 years. Studies in geographic pathology, for instance, show
that incidence rates are generally highest in North America, Western Europe,
Australia and New Zealand. They are intermediate in Southern and Eastern
European and South American countries, and lowest in Asia and Africa. In
addition to the devastating effects on patients and their families, the
economic costs of breast cancer are still enormous, both in terms of direct
medical-care resources and in the loss of human life. (1-6).

In the year 2000, approximately 1,050,000 breast cases were reported
around the world with 375,000 deaths. In developed countries the average
incidence is 95 per 100,000 and in less developed countries it averaged at 20
per 100,000 population (3-6). Roughly 174,000 (17%) deaths in
industrialized nations and 140,000 (12%) in developing countries per year
are from breast cancer (3-4). Nonetheless, despite an increase in cancer
detection and prevention efforts around the world, due to its growing
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prevalence in the international context, and the increasing numbers of
incident cases in developing nations, breast cancer remains a global public
health problem (also, see Chapter 1 in this book). It is also a growing
problem in women of African descent (1-4), (7-12).

Women of African descent represent a socially, economically, culturally,
and ethnically diverse group and breast cancer is less common among them
than in the other population groups. Nonetheless, breast cancer incidence
and mortality rates are rising in these populations, with changes usually
more marked in younger women (i.e. >50 years of age). Today, breast cancer
is also the leading cause of cancer related death in women of African
descent. In 2003 age-adjusted incidence rates in African-American women
in the United States were (123.7 per 100,000). In white women, rates in
South Africa of 70.2 per 100,000 are comparable to rates from other
developed country populations, such as the United Kingdom (56.1 per
100,000) or the United States (140.9 per 100,000). The age-standardized
rates of 11.3 per 100,000 compare well with rates from central Africa
(Harare age-standardized rate, 20.4 per 100,000, Kampala, 16.4 per
100,000). Breast cancer is even rarer in the Gambia (3.4 per 100,000), and in
Kenya (1.08 per 100,000) (4), (7-12).

While there is significant variation in patterns of incidence; there are also
several important shared characteristics. These include: an increase incident
cases in young women, lifestyle factors such as low SES, an aggressive
histology, delay, presentation with advanced stage disease, poor diet,
obesity, decreased survival time rates, lack of access to adequate medical
care, and cultural beliefs and expectations that influence breast cancer
decision making and prevention.

In what follows, we review the relevance of culture, and lifestyle factors
such as educational and socio-economic (SES) as context effects that impact
the experience of breast cancer in women of African descent. Context effects
are bi-directional. They can be positive and beneficial or negative and
adverse (13-20). In the first section, we explore the relevance of culture as a
context effect that moulds individual and social beliefs, expectations,
experiences and responses to breast cancer. We also address cultural
variation in truth telling, and disclosure. In the second section, we further
highlight the significance of context in terms of lifestyle factors such as
education and socio-economic status (SES). Finally, we summarize our
findings.
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1. CULTURAL BELIEFS AND EXPECTATIONS:
INFLUENCE ON WOMEN OF AFRICAN
DESCENT

Cultural factors including beliefs and expectations about breast cancer
vary dramatically by ethnic group, geographic location, and the relevance of
these cultural factors is increasingly recognized. Culture influences all
spheres of human life. It plays a central role in the search for meaning in life,
situated in the bio-psychosoc ial context of health, illness and disease. The
distinction between disease and illness is well documented in the literatures.
Disease describes a psychopath-physiologic process. Thus, when one speaks
about any disease, there is always an accompanying psychological process.
Defined by the individual, illness represents an individual's unique, bio -
psychosocial experience of being unwell (21-22). Therefore, ideas about
illness in terms of what to believe, expect, who to tell, what to do, when to
disclose also vary across cultural contexts. In addition, lay individuals often
perceive illness quite differently from their clinicians (22-23).

Breast cancer survivors of African descent, similar to survivors of other
chronic illnesses, also seek causes for their illness situated within their
personal and socio-cultural frameworks of health, illness, and disease (24-
28). Nevertheless, their explanatory models of illness and attributions of
cancer causation may conflict with Western biomedical concepts of illness
and evidence-based medicine. Thus an appreciation of the importance of
cultural beliefs and expectations is important since despite advances in
treatment and survival, studies still show that lay populations in both
Western and non western contexts, still have a universal dread of cancer (23-
27). The stigma associated with cancer has not (in most contexts)
dramatically decreased. For these reasons, cancer across cultural contexts
remains an illness heavily invested with symbolic meaning, where cancer
and related symptoms threaten irreparable destruction of the patient's
body/self, death, pain, and loss of previous sources of meaning in life (23-
28). For women of African descent, in partizular, cultural beliefs and
expectations regarding breast cancer often contrast their explanatory models
of good health. Good health is perceived in terms of integration of body and
mind, consisting of a healthy body as well as a healthy social, emotional, and
spiritual life. It is the consequence of harmony in the universe. Further, while
health reflects an integration of the individual and the social world, breast
cancer is often experienced as stress, conflict, or as disruption, particularly in
social relationships (7), (28-31). Due to this disruption, both in and between
the self and the social world, the survivor of breast cancer is often left to
attribute a multitude of causes and meanings as to why this cancer happened
to them. This often begins with the stream of thoughts and behaviours,
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segmented into events that are culturally and personally meaningful (13),
(30). Breast cancer, for instance, could be caused by the disapproval of
ancestral spirits, the embodiment and projection of others' negativity, actions
of the jealous, or the non-observance of a taboo (29-34). Additional reasons
include sorcery, bad behaviours, high-blood pressure, bad blood, worms,
incestuous acts, adultery, bad diet, seeding of tumour by surgery, exposure to
"wind or air", an inability for the cancer to leave (due to radiotherapy),
stepping on poison, crossing an evil line, worry, lump can't be cancer if it is
not painful, heartbreak, bad genes, fate, and the devil (4), (35-42). Such rich
cultural variation is also mirrored in the meanings associated with the word
cancer across the different cultural groups that exist wihin populations of
women of African descent. Cancer, generally defined as loss of genomic
stability, comes from the Latin word for crab, a clawed creature that
reinforces the idea of a fierce, unstop-able force creeping relentlessly
through the body. This one word is generally used to describe cancer in most
Western contexts. However, among the Igbo (Nigeria), there is no common
name for cancer among traditional healers (dibias). Indeed, often more than
one word describes cancer. Additional aetiologies are also associated with
the disease. For instance, certain healers also use local terms to describe
cancer as a disease of the breast (mbubu ara), or as ulcers (onya) at various
locations on the body. Among the Yoruba (Nigeria), the word for cancer
(aarun jejere) literally means "the disease that consumes one" or a
condition, which cannot be cured (C.K.O. Williams, personal
communication, 2003). Healers may also believe that the causes of cancer
lay outside the body, others may note that it exists inside the body, and still
others claim it is both outside and inside. What this means is that the
treatment of patients is highly influenced by individual subjective
perceptions about the causes of the cancer. In the case of the Igbo, it also
raises additional questions and concerns, as to whether or not cancer is a
foreign illness not known in Igbo terminology or if it is a new disease that
has not yet been classified by the Igbo (22). In Egypt, for instance, cancer is
often called the "insidious, the wicked, cruel or very bad disease." In
Zimbabwe, there is no word in the Shona vocabulary for cancer. And few
people use words meaning borrowing in the ground or parasitic mistletoe
(39). Likewise, only three of the nine ethnic black languages in South Africa
(Zulu, Swazi and Xhosa) are there words for cancer. Consequently, the
reactions of patients to these words may not include any concept of a disease
that may spread to other sites of the body, or that requires any special
treatments to effect a cure. Parallel to this is the finding that the majority
(65%) of 100 African women presenting for the first time with breast cancer
surveyed by the authors were found to have advanced disease at the time of
referral (39). Other studies describe the potential power of negative thoughts
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given that an angry or jealous person with enough power can send breast
cancer to another person. In South Africa, for example, an evil sangoma
(sorcerer) is believed to have poisoned the breast cancer patient by placing
the cancer in her food, taking it to her when she slept, or leaving it on the
ground for her to walk over. Once this poison enters the body, it moves to a
specific site (in this case the breast), and unless the cancer is drawn out
through indigenous medicines and healing rituals (imbizas) it will kill the
patient (30). Other findings in African-American women in North America
also emphasise this point since many women believe that once diagnosed
that only a "chosen few" actually survive breast cancer. Others claim to
"know" that tumours are caused by being hit in the breast during an act of
violence, that cancer spreads when the air hits it (surgery), that cancer is a
disease of white women, and that it is a condition of the mind and can be
cured by prayer (40-47). Of particular relevance is the fact that there is the
belief that if the individual has enough mindfulness, faith and hope, they can
alter the course of the disease in the body. Such beliefs express
fundamentally American notions of personhood, autonomy and the power of
thought for good or ill to transform body function. On the other hand, this
can lead to demoralisation, depression and self-blame when (given advanced
stage at diagnoses in these patients) the cancer does return (30), (43-44).

Still other investigations assess the role of stress as repeated heartbreak,
or perceptions that breast cancer as a disease of white women. Research
using narrative analysis, suggests that African-American women report that
oncology care and treatments are designed to enhance the care of white
women, but not for African-American women. Comparable studies on rural
women in the US, and Xhosa women in South Africa note that there is the
underlying belief that breast cancer is a fatal disease and thus one should
abscond from treatment since there is really no point in having hospital
treatment (29-30), (41-47). In South Africa, many patients with cancer,
teachers and secondary school students still believe that a special witchcraft
causes cancer, and, thus, their first priority is to first reverse the sorcery
before presenting to hospital to be treated by modem medical methods. At
first the patient seeks help from a traditional healer as a way of dealing with
the cause of the disease, for instance, to appease an angry ancestor. If the
treatment fails then they can conclude that the patient did not follow the
instructions given by the healer because the inyanga is never wrong (29). In
Nigeria, cancer is a condition that cannot be cured, thus many patients prefer
to consult traditional healers as these healers can communicate effectively
and instil hope. While such practices across do lead to delays in treatment
and advanced stage at diagnosis, in the patient's cultural and biomedical
understandings, this often does not imply delay in medical treatment (29).
Likewise, in other rural communities in South Africa, indigenous healers are
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often perceived to be the only legitimate and successful healers of cancer
given their expert knowledge of the causes and cures of cancer (22), (46). In
other contexts, the failure of curative efforts represent a sign, reinforcing a
reliance on traditional therapies, at the expense of Western biomedicine. In
both Nigeria and Tanzania, for instance, the failure of Western medicine to
obtain a cure for advanced stage cancer is often perceived as a signal to
initiate other alternative health care services. For these reasons many patients
and families request a discharge, perhaps even against medical advice to
seek the care of traditional healers (22), (46). These cultural beliefs and
associated practices, often termed cancerfatalism in the oncology literatures,
are enduring, working, against Western cancer detection and prevention
efforts since why would anyone endure cancer screening tests that to them
seem to serve only as heralds of a disease that will ultimately kill them. This
often leads to doubts regarding the efficacy of Western biomedical
treatments, if prevention is truly worthwhile, or if the breast cancer can
actually be cured using western biomedical tools (29), (41-47).

In sum, despite apparent advances in medical science that have led to
effective treatments for cancer, such myths influence beliefs about causation,
expectations regarding the meanings and the course of illness, treatment can
serve as barriers to early detection, treatment and recovery. Reinforcing
these points are negative attitudes towards cancer or the environment where
cancer is treated which can also perpetuate cultural barrier to communication
between patients and clinicians and may influence decision making about
referrals and treatments (22), (29-30), (41-42), (46-48). These beliefs and
expectations are often culturally specific, and reinforce the importance of
eliciting and addressing patient beliefs so that they do not cause unnecessary
distress, nor reduce the chance of a clearer decision about treatment.

2. CULTURE, TRUTH TELLING AND DISCLOSURE

Cultural variation has also been observed in terms of truth telling and
disclosure. Truth telling evolves in interactions over time and the synchrony
of time between clinician and patient shapes the biomedical objectives and
the cultural context of care (49).

Indeed, what the patients' believes about time has a great deal to do with
underlying beliefs and expectations about health, illness and disease (35).
There are two dimensions of truth in medicine that are equally important: the
patient's subjective perception of disease and the context, which varies
according to the historical, cultural wd spiritual background of the patient
and clinician (35), (49).



13. Impace of Culture, Eeducation and Socioeconomic Status 315

A diagnosis of cancer can cause great suffering to patients and families.
While there is significant evidence that the vast majority of cancer patients
in Western and increasingly in non-western contexts may wish to be
informed of their illness, nonetheless, cultural differences, in time, place and
family, all play significant roles. North American studies tend to focus on
patient autonomy, implying that it is unethical to not disclose a terminal
cancer diagnosis, since the lack of disclosure decreases the patient's
knowledge as empowerment in their interactions with clinicians (43), (50). A
study on US oncologist, for exampie, found that patient concerns are
managed over time and in the context of an evolving relationship. At each
stage of an extended process of disclosure, consideration is given to the level
of hope patients and families should be encouraged to maintain. As with
disclosure, hope is staged, given in calibrated, achievable and realistic bits
(43), (50). Hope, for these reasons, is Janus-faced (43) with caring conveyed
through the treatment process, through the offering of new fierapeutic,
potentially beneficial treatment options and through the holding out hope for
the development of new treatments and hopes for a cure. Then again, hope is
also mediated by cultural and socio-economic factors. In the United States,
for example, minority, elderly, culturally and linguistically diverse, and
medically underserved patients are least likely to have adequate access to
care. Often they might not even have a long-standing relationship with their
primary caregiver. Others either have non-existent social networks or the
networks that they do have may have limited resources or cannot respond
adequately to the challenges of the illness. Thus when the clinician tells a
patient with few resources the truth about their cancer, they may
inadvertently demoralise the patient extinguishing hope, and this can
unintentionally impede progress of patients, and in the long term affect the
health decisions and behaviours of patients and other members in their
communitbs.

In many other Western and in non-western cultures, relationships with
patients are much more hierarchical, protective, and paternalistic, and the
family remains the central organizing structure (43). Thus when time is in
short supply, and the cancer becomes unbearable, an intrusion to be
expunged, but only within the context of the family. The role of the family is
also highlighted in medical decision-making. Familial support is a coping
mechanism whereby members provide mutual economic and emotional
support, with the members relying on social ties created and maintained in
such groups (7), (30), (34), (43), (46), (50-55). In South Africa, for instance,
patients with breast cancer (particularly in rural areas) are not necessarily the
key decision-makers with regard to the different therapeutic choices
available. Care and help seeking is collaborative involving family members
and sometimes elders of the community. Given the role of these individuals
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in decision-making, patients are often encouraged to abscond from further
Western treatment and to visit the traditional healers. African patients living
in the milieu of an urban community, with exposure to Western medical
standards of care and where there are fewer tribal ties, however, may have
the necessary freedom of action and choice to obtain available medical
attention. Nevertheless, in general, pitients tend to conform to cultural and
familial norms since in most cases, it is more important to please the family,
given that patients fear rejection and a lonely death (22), (30). In Cambodia,
Africa Japan, and China, for example, there is an also an additional emphasis
on family reputation, lineage, and privacy, where the shame associated with
cancer as a polluting force is not only inflicted on the individual by their
diagnosis; but a status of stigma is also conferred onto the family. The
studies that evaluate the matrilineal inheritance have highlighted the role of
women (mothers) in the dissemination of information about genetic risk to
daughters and sons. Recent studies however, note that in patriarchal
societies, the male line of descent from a common ancestor defines the
kindred. Thus a disease "running in the family" may be construed as being
derived directly from a common male ancestor and this belief may impact on
help seeking behaviours and patterns of disclosure (51-52).

Perhaps for these reasons, in disclosing a cancer diagnosis in Tanzania,
clinicians often choose to invoke therapeutic privilege They factor in issues
such as treatment availability, age, the stigma associated with cancer that
would adversely affect the family, prognosis about time left to live, and
patient poverty, as moral justifications for withholding diagnostic and
prognostic information from patients with cancer. Direct disclosure is seen in
these instances to harm the patient, to strip them of hope, and clinicians even
encourage the patient to see alternative healers to seek physical and spiritual
comfort for their disease (22), (46). Similarly, Ethiopian immigrants'
preference for nondiscbsure of terminal illness also arises from cultural
beliefs regarding appropriateness of space, time, and familial support. Direct
disclosure of cancer status is considered "cruel," inconsiderate" and even
damaging since it is deemed as a failure to properly care for the patient, give
them hope, or protect them from harm (53). Indeed, direct action against the
patient's beliefs may distress patients, leading to a deterioration of their
health (53-57). For these reasons, if the disclosure is made, clinicians may
not tell the patient, whilst they may choose, given the prevailing cultural
norms, to inform the family that the person has cancer (46), (53-54).

It is clear that while hope is important (43), it is also culturally informed.
Despite this, hope is associated with heightened activation of the autonomic
nervous system, personal vigour and social connectedness (43). In contrast,
demoralisation is associated with opposite effects and the negative messages
from the health care environment and from the patient's social milieu
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reinforce the context effect. This is similar to the what Engel describes as the
giving up/giving up complex, where following a stressful situation the person
feels unable to cope and has no expectation that any change in the
environment will possibly help (14-19), (56), (58-61).

3. INFLUENCE OF KNOWLEDGE ON HEALTH

As we have noted, survival after breast cancer remains significantly
worse for women of African descent. Poorer survival in this population has
been partially attributed to both competing cultural and cognitive models
that adversely affect cancer detection and prevention outcomes as well as,
actual knowledge gaps about risk, screening and prevention. These
alternative models translate into both a lack of awareness about cancer
detection (i.e. screening, knowledge about risk) and a failure of cancer
prevention efforts.

Health literacy, in general and breast-cancer specific literacy in particular
have been shown to be inadequate in women of African descent (please, see
Chapter 14 in this book). These factors contribute to the late presentation of
the cases in women of African descent. For example, African American
women tend to have lower levels of knowledge about the benefits of genetic
testing, even though, informed consent for BRCA1 mutation testing often
requires adequate knowledge of patterns of inheritance of cancer and the
benefits, limitations, and risks of DNA testing. In addition, African
American women are also more likely to avoid breast cancer-related
thoughts and feelings; while at the same time, they are also significantly less
likely than white women to report heightened perceptions of personal risk
for breast cancer after their relative was diagnosed with this disease. This
may be due to the fact that until recently there was a paucity of educational
and screening programs in the US (3), (11). In addition, culturally tailored
written materials about breast cancer screening and risk for women of
African descent with low literacy skills are often not available (62-65). This
lack of knowledge not only occurs in the Western context as there is also an
absence of health educational programs on cancer as well as lack of
screening facilities that focus on the unique needs of African women in
nearly all countries in sub Saharan Africa. (62-63). Thus disparities in rates
of later-stage disease and death may be related to lower screening rates due
to behavioural (e.g., knowledge gap) and structural (e.g., access) barriers in
low SES women (63). This lack of transmission of information regarding
risk, early signs and symptoms of breast cancer and knowledge of self-
examination adversely influences breast cancer survival rates in women of
African descent. In contrast, early stage at diagnosis is associated with
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higher education, residence in urban areas, and socio-economic levels and a
positive family history of breast cancer in these populations (63-65).

This lack of knowledge is apparent not only in-patients, but also in
cancer clinicians (66-69). Nzarubara in a study on breast cancer knowledge
in Uganda noted that participants did not know the risk factors and could not
associate any risk factor with breast cancer. Moreover, knowledge of the art
of self-breast examination was practically non-existent (67). Other studies on
female schoolteachers in Lagos, Nigeria observed than many symptoms
were less well known, and that awareness about breast cancer was quite low
as only one-quarter of participants were categorised as possessing a
satisfactory knowledge of breast cancer (68). Njah in a study in Tunisia also
established that that there is an absence of preventive practice by health
professionals and that risk factors and opportunities for screening were
rarely identified by the women who participated in this study (69).

These disparities exist across all socio-economic and geographic
backgrounds in women of African descent (70-79). However; they are
especially apparent in rural areas. In the US, where there is heightened
awareness of breast cancer, many women, particularly minority women, and
those who live in rural areas or in a low socio-economic class, are not being
screened according to recommended guidelines. These rural women are also
less likely than their urban counterparts to have ever received a
mammogram. This difference is attributable to disparities in education level,
household income, and health insurance coverage. Rural women were also
less likely than urban women to have a clinical breast examination (CBE)
(80). Pillay in a study on cancer awareness in rural and urban South Africa
found that almost one -fifth of the women had not heard of breast cancers,
and almost half were unaware of the breast self-examination techniques.
Generally lower awareness levels have been found in older and rural women
in the African context who were also significantly more inclined to consult
traditional healers (than doctors) about lumps in their breast or abnormal
cervical bleeding (71). Reinforcing these points and often in conflict with
evidence based Western biomedicine, in certain rural communities in South
Africa, indigenous healers are still perceived to be the only legitimate and
successful healers of cancer because of their expert knowledge of the cause
and cures of cancer. In contrast, modern medical approaches, including
methods of screening such as mammography may be viewed with some
suspicion (22), (30), (46).
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4. IMPACT OF SOCIO-ECONOMIC STATUS ON
HEALTH

The relevance of environmental factors such as socio-economic status
(SES) on health in gneral and on breast cancer outcomes in particular has
been well characterized in the oncology literatures. SES is a broad term
describing economic and social circumstances. SES is difficult to measure
directly and studies have previously used a variety of proxy measures to
indicate different socio-economic groups (70-79) SES may also be
determined by background and by early and late life experiences. Equally,
SES itself is likely to affect behaviours throughout life.

Lifestyle factors, such as SES strongly correlate with an increased risk of
breast cancer and with other negative health outcomes (75-77), (81-85).
Epidemiological studies have described the sKcio-economic correlates of
breast cancer risk in a variety of settings. In the US, for instance African-
American women tend to be poorer than their non-Hispanic white
counterparts, and are also 40% more likely to be given initial breast cancer
treatments that were below national standards than were non-Hispanic White
women (77). Moreover, the effectiveness of culturally appropriate
interventions is likely to be reduced if women's ability to respond is limited
by inadequate insurance coverage in urban and rural populations (80), (84),
(86). In many other countries including the US, urban areas also carry a
greater burden than rural areas, given changes in environmental exposures,
which elevate the risk of breast cancers in migrant populations. However as
we have noted the opposite is also true (22), (30), (46), (74-76), (86).

Disparities in health occur because privilege and power remain unequal
in racially and ethnically stratified societies. Indeed, the globalisation of
complex chronic diseases seems to confirm the view that all populations are
susceptible and that variation in rates can often be understood as the result of
differential exposure to environmental causes (82-85). Affluence for
instance, has been shown to increase the risk for breast cancer (79). Richer
nutrition, later first pregnancy, delayed menopause, greater use of hormone
replacement therapy (HRT), increased tobacco and alcohol consumption in
the Western and increasingly in non Western cultural contexts are thought to
modulate the increased risk conferred by lifestyle factors (78-79). The
opposite is also true, given that the actual prevalence of most adverse health
risk behaviours remains higher among those with lower levels of education
and income (83-85), (87-93). Poverty leads to a higher incidence, morbidity
and mortality for a number of diseases, including cancers (92) probably
because environments differentially expose the individual to a variety of risk
factors, including chronic stress, which in turn affects neural-immune
function. Put more succinctly, systematic variations in health and mortality
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across the range of income, ethnicity and education, collectively referred to
as SES, contributes to the consequences of cancer (83-93).

Thus, in both sociological and epidemiological terms, breast cancer is a
disease of both poverty and affluence. However, while affluence elevates the
risks associated with cancer both in the individual and in nations, low SES is
also associated with a variety of adverse health outcomes. Minority, poor,
elderly, rural, and other underserved breast cancer patients of African
descent continue to disproportionately suffer from decreased survival rates
from cancer, often due to delays in time to diagnoses, in referrals for
treatment, and in actual treatments offered (83-92). In Nigeria, for example,
the most common reasons for delay was found to be fears of mastectomy,
preference for prayer houses and traditional healers, and economic reasons
(9). Additionally, due to the lack of universal medical care, few facilities,
cancer specialists and centres devoted to oncology care, African patients also
often present with advanced stage at diagnosis. For instance, in South Africa,
and Kenya, the majority of black women also present with advanced stage
disease. Another important environmental factor is a lack of adequate
medical care. Individuals from minority, culturally, elderly, linguistically
diverse and low SES communities are also least likely to have adequate
medical insurance or receive appropriate medical care. Medically
underserved patients from the United States, for example, due to an inability
to afford adequate medical coverage, often use emergency room services to
obtain care for chronic conditions including cancer. As a consequence given
the delay in time to treatment, many are diagnosed with advanced stage
tumours. There is also evidence that even among those who actually do
receive treatment in US medical facilities that the medical therapies,
particularly invasive medical techniques are under-utilised in the treatment
of African-American, elderly, female, and poor patients with chronic
conditions including coronary artery disease and cancer. These cases
highlight the need for sensitivity to and awareness of the particular
difficulties faced by those with limited resources (93-111).

5. WHAT WE DO NOT KNOW ABOUT CANCER IN

WOMEN OF AFRICAN DESCENT:
UNDERLYING MECHANISMS

The oncology literatures have emphasized the social, cultural and
economic factors associated with adverse breast cancer outcomes in women
of African-descent. However, we are aware of no studies that have explored
how adverse and health-resiliency promoting factors related SES contribute
to patterns of the body's principal adaptive responses to psycho -
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physiological stress (e.g. poverty, discrimination) stimuli in terms of breast
cancer risk in women of African descent. Nonetheless, the body's principal
adaptive responses to psycho-physiological stress (e.g. poverty,
discrimination) stimuli are mediated by an intricate stress system involving
the hypothalamic -pituitary-adrenocortical (HPA) axis and the
sympathoadrenal system (SNS). Evidence from animal models also indicate
that dysregulation of the system, caused by the cumulative burden of
repetitive or chronic environmental stress challenges contributes to the
development of a variety of illnesses including hypertension, atherosclerosis,
the metabolic syndrome, as well as certain disorders of immune function,
including cancer. Furthermore, while the underlying mechanisms of these
effects remain uncertain, it is clear that both adverse and health-resiliency
promoting factors related to SES and health, influence the developmental
process, and start early in life (93-113).

Beginning early in life, various interactions between social and
environmental factors and genetic susceptibility lead to large individual
differences in susceptibility to stress and disease. The sympathoadrenal
system (SNS) plays a crucially important role since alterations in
sympathoadrenal function because of exposures in early life aid in the
development of a phenotype that is adapted to the challenges of the local
environment. Sympathetic innervation of peripheral tissues, the
responsiveness of sympathetic nerves and adrenal medulla to standard
stimuli are susceptible to modification by exposures in early life, such as
environmental temperature, nutrition and stress. Social and environmental
exposures at crucial points in development have been shown to permanently
alter sympathoadrenal function in mammals. For example, very low birth-
weight at birth that is often found in low SES and minority women has been
shown to elevate the relative risk of developing diabetes, asthma, respiratory
problems, heart disease and cancer as the child grows older (109-121). Under
these circumstances, adaptations in early life may actually prove to be
maladaptive in adulthood and, as a consequence, might provide a basis for
developmental origins of paediatric and adult diseases or in the permanent
impairments in reural regulatory pathways. In addition, even though the
SNS is capable of responding to stressors during foetal life, the long-term
effects of such exposures on the adult organism are unknown. What we do
know is that the hypothalamic -pituitary-adrenal (HPA) axis is fundamental
for long-term survival and protection from the ravages of autoimmune
disease. However, in response to long-term chronic stress over the life
course, physiological and psychological systems fluctuate, in the attempt to
meet the taxing demands of an ever-changing environment. Exposure to
many types of physical and psychological stressors over time (i.e. poverty,
discrimination, and other diseases) can initiate a cascade of neuroendocrine
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events in the HPA axis. This results in the sequential release of
corticotrophin releasing hormone (CRH) from the hypothalamus,
adrenocorticotropic hormone (ACTH) from the anterior pituitary and,
ultimately, glucocorticoids (cortisol in primates and corticosterone in
rodents) from the adrenal cortex. Indeed, the stress-induced persistent
genetic instability in the context of carcinogenesis may be a general response
of tumour cells to a wide range of stress conditions (113). This state of
fluctuation, as severe variation from homeostasis, has been termed allostasis,
and over time, allostatic load builds up. Allostatic load defined as the
physiological and psychological costs of chronic exposure to fluctuating or
heightened neuroimmune or neuroendocrine response results from repeated
or chronic environmental challenges that an individual reacts to as stressful.
Poverty or affluence are merely two of the more important environmental
factors, which can adversely impact allostatic load, including the individual
and social experience of suffering from chronic stress which then enhances
susceptibility to disease, or decreased risk for survival once diagnosed with
cancer (114-12 1).

6. SUMMARY

Breast cancer, remains the most common malignancy in women of
African descent, and is a genetically heterogeneous disease that is difficult to
treat. Breast cancer incidence and survival in these populations is modulated
through a combination of cultural, lifestyle and biological factors. These
factors influence: either the individual's perceived (o actual risk for this
disease, if they engage behaviours that enhance the ability to detect or
prevent this disease in the early stages, or could influence the severity of the
phenotype, once the individual has been diagnosed and or treated for breast
cancer. For these reasons, the importance of cultural, and lifestyle factors
such as SES and education that influence the beliefs, expectations and
practices in terms of breast cancer in women of African descent cannot be
determined. They also remain central to our understandings of this disease.
Nevertheless, women of African descent, particularly young women, who
are less educated, uninsured/underinsured, and women who reported not
having family history are less likely to have adequate information regarding
detection and prevention (122). Hence, an emphasis on achievable cancer
prevention strategies with a concentration on modifiable lifestyle factors is
imperative.
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Chapter 14

BARRIERS TO SUCCESSFUL MANAGEMENT
OF BREAST CANCER

Christopher K. 0. Williams, MD, FRCPC
B.C. Cancer Agency, Vancouver Island Centre, Nanahno, BC and University of British
Columbia, Vancouver, Canada

1. HISTORY OF THE WAR AGAINST CANCER:
UNDERESTIMATING THE ENEMY

A remarkable degree of advancement has been made over the last three
decades in our understanding of the nature of cancer and the successful
management of at least some of its variants. Much of the progress is
attributable to worldwide efforts following upon the signing to law the
United States of America National Cancer Act on December 23, 1971 by
President Richard M. Nixon. The Act was based on a blueprint compiled by
a panel of experts, the Consultants on the Conquest of Cancer, which had
been convened by the Senate of the United States. The struggle against
cancer, which led to this extraordinary action of the US Senate, was
spearheaded by the American people, under the leadership of Mary Woodard
Lasker of the "Citizens Committee for the Conquest of Cancer". Its tactics to
get the attention of the US Government included provocative campaign-type
full-page advertisements in national newspapers with slogans such % "Mr.
Nixon, you can cure cancer" (1) The views of the American public and the
Congress about "the war against cancer" were that with little extra effort
and money, cancer would be "eliminated". It was therefore not surprising
that the signing of the National Cancer Act in 1971 was welcome with
euphoria and a call "for the end of cancer by 1976" as "an appropriate
commemoration of the two-hundredth anniversary of the independence of
our country" (2). The euphoria of the 1970's was to be followed twenty
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years later by the gloom and pessimism of the 1990's about the "lost war
against cancer."

2. ACHIEVEMENTS OF THE FIRST THREE

DECADES OF THE "WAR AGAINST CANCER"

The panel of the Consultants on the Conquest of Cancer was charged
with the responsibility of carrying out a study of the state of cancer research
in the country as well as advising on the way forward. The result of the
process was enhancement and acceleration of biomedical research efforts
that was already on the way at the National Cancer Institute of the National
Institutes of Health in Bethesda, MD, USA (3). One of the outcomes of the
activities unleashed by the implementation of the National Cancer Act is the
demystification of cancer, from a conundrum to our present day knowledge
of it. The achievement of the first two decades following the US National
Cancer Act is best appreciated by contrasting it with what had been achieved
in the preceding 100 years. Peyton Rous, who was honoured in 1968 with
the Nobel Prize for his work on retroviruses, dating back to 1911 when he
discovered the first retrovirus, is said to have stated in his acceptance speech
that the mechanism of carcinogenesis was unknown at the time (4). This
statement contrasts starkly against what is now know about the process 30
years thereafter. Cancer is now characterised as a disease of genetic
instability (5) involving a complexity of biochemical interplay in what is
now commonly referred to as the signal transduction pathways (6). Many of
the discoveries of biomedical research are leading to interventions that are
already impacting on treatment outcomes. Some examples include our
current understanding of the mole cular basis of chronic myeloid leukaemia
(7-9), and the role of HER2/neu in breast cancer pathogenesis (10),
observations, which have become models for targeted therapeutic
intervention in cancer control (11-13).

Other achievements of the last three decades of biomedical research
include major improvements in disease taxonomy through the use of specific
agents such as monoclonal antibodies. Cancers can now be more accurately
diagnosed and categorised by the definition of their differentiation antigens,
otherwise known as turnour markers. The new technology of DNA
microarray analysis is providing valuable insights into differences in an
individual's tumour. This in turn is providing individual tissue-specific
disease signatures that provide diagnosis based on hundreds of informative
genes (5). Thus, it is no longer enough to characterise a case of diffuse large
B-cell lymphoma as being, for instance, CD4 or CDIO positive. The use of
the powerful diagnostic potentials of the DNA microarray analysis has now
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enabled the recognition of three new subtypes of this disease with two very
different prognoses (14). The tool, therefore, is potentially useful in enabling
individualised approach to management, by tailoring and design (15-16).

Some have argued that the struggle to understand the mysteries of cancer
should not have been characterised as a "war" in the first place. It is
universally agreed that the National Cancer Act has led to unprecedented
achievements. These include:
a) Strengthening of all types of biomedical research,
b) Growth of the new industry of biotechnology,
c) Unlocking of many secrets of the working of mammalian cell in general,

and the cancer cell in particular,
d) Lifesaving advances and positive impact on the lives of millions of

cancer survivors in North America and other parts of the economically
developed world,

e) Improved quality of live for cancer patients on treatment regimens,
f) More effective pain control, and most importantly
g) Emergence of the new discipline of translational research (3).

Commenting on the achievement in the field of translational research in
the period of 1971-1991, Margaret L. Kripke, 1993-1994 President of the
American Association for Cancer Research said: "There is absolutely
universal agreement that the greatest opportunity in cancer research today -

and perhaps the greatest opportunity of all time in this field - is the area that
has been termed translational research; that is, making use of our findings in
molecular genetics and basic biological research for the benefit of patients
with cancer and other diseases. Translational research truly represents the
chance to reap the benefit of our first 20 years of investment in the National
Cancer Program. The next 10 to 20 years can be, and undoubtedly should be,
a period of enormous advances in cancer diagnosis, prevention, and
treatment" (Kripke, 1994 - unpublished). The resources directed to the
National Cancer Act have had a direct impact on some 8 million cancer
survivors. Many cancers, such as leukaemia, lymphoma, Hodgkin's disease,
cervical cancer, and childhood malignancies, which were almost always
fatal, are now most often curable. Adjuvant chemotherapy, a direct result of
the innovative drug research supported under the National Cancer Act, has
decreased the recurrence rate and he mortality associated with many
cancers, such as breast cancer (3) (also, see Chapter 8 in this book). It has
however been estimated that chemotherapy saves only 2% of the lives of
those who receive it over an observation period of 10 years.
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3. THE PERSISTENT CHALLENGE

Unfortunately, in spite of the unprecedented advances of cancer in
understanding of the biology of cancer and its management, the ancient
fearsome connotation of the word "cancer" persists among much of the
world societies. This is so not only in cultures in much of the developing
world, but also in areas of developed countries (17). In fact, it is the disease
that Americans fear most (3). The statistics of cancer mortality remains
extremely grim. It has been likened by Donald Coffey, former President of
the American Association for Cancer Research, to the lives lost in five 747
jumbo jets crashing every day for one year (3). The persistence of cancer as
a public health problem of the most affluent societies in the world has been
attributed to the existence of a gap between knowledge and its application at
the community level where millions of lives are being lost needlessly. This
has reawakened the United States of America to find ways of controlling
cancer as a major health problem. The result of this new commitment has led
to the birth in the country of the National Dialogue on Cancer in 1999 (3).

The National Dialogue on Cancer (NDC) hopes to develop a lasting plan
to eradicate cancer as a major public health problem by identifying barriers,
gaps and opportunities related to eradicating cancer. Its underlying principles
are: a commitment to:
a) Research as the underlying engine that drives the increased

understanding of the disease;
b) Effective collaboration;
c) Moral obligation to reach all people, with special attention to those at

greatest risk and, in particular, ethnic minorities and the medically
underserved who disproportionately carry the grealest burden of cancer
(Figure. 1);

d) Staunch dedication to primary cancer prevention and early detection as
well as access to quality cancer care and quality of life for those who
develop the disease (3).
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Results (1988-1997). Adapted from Clegg, LX et al.: Arch Intern Med 2002; 162:1985-93.

The National Dialogue on Cancer has set a target to eradication of cancer
in this millennium. Priority Teams have been created to promote research in
private, public and not-for-profit organisations, patient empowerment
through education, access to health (cancer) care, quality care and
surveillance. The overall objective is to revitalise the National Cancer Act.

In a way, there seems to be recognition that the present unsatisfactory state
of cancer control in the community is the result of a state of ineffective
cancer communication, thereby leading to creation of barriers of access to
the fruit of achievements that have emanated from of the National Cancer

Act.
Cancer care includes risk assessment, primary prevention, screening,

detection diagnosis, featment, recurrence surveillance, and end-of-life care
(18). Each step in this framework of continuum of care has been the subject
of intensive and extensive research over the last three decades. The
conceptual framework of quality in the continuum of cancer care (QCCC)
represents a systematic approach for assessing factors that influence types of
cancer care and the transition between them (Figure 2). Focusing on the
steps and transitions in care where failures can occur can facilitate cancer
care and ensure measures of quality that promote improved outcomes

[Zapka, 2003 #2771.
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Figure 2. Concept of continuum of cancer care and tae potentials of its disruption leading to
failed outcomes. Adapted from Zapka et al. 2003; 12: 4-13.

4. BIOLOGICAL CONCEPTS AND TREATMENT

FAILURE

The management of breast cancer over the centuries has changed along
with the prevailing biological understanding of the disease process (19).
Until relatively recently, cancer was view as an anatomical problem that was
amenable to rectification by surgical intervention alone. With the advent of

effective chemotherapeutic agents after the Second World War, and the
demonstration that the natural history of hitherto uniformly fatal diseases
like childhood leukaemia could be positively modified (20), the stage was
sent for curative breast cancer management. The concept of anatomic pattern
of direct and lymphatic extension of breast cancer, which was the basis of
the Halstedian radical surgery as curative management of the disease,
gradually yielded grounds to the modem concept of its early systemic
dissemination. It is now well established that the management of early-stage
breast cancer by surgery alone is inferior to surgery plus any form of
systemic therapy (21-24). The Overviews have confirmed a modest survival
advantage in patients treated in trial studies. Olivotto and his colleagues (25)
have validated the results of the clinical trial findings with those of
population based tumour registry data. It has, however, not been possible to
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improve upon the marginal benefit in spite of hundreds of clinical trials
examining various potential opportunities ranging from trial of ever
increasing list of newer agents, treatment schedules and treatment dose
intensities. One major problem appears to be the limitation of our knowledge
of the growth pattern of breast cancer cells in micro-metastatic state. The
Gompertzian growth pattern as proposed in the Norton-Simon model (26),
(27) explains why treatment with chemotherapy alone (following adequate
local-regional therapy), even when given at above-normal doses, has failed
to improve overall survival in breast cancer to any significant extent. The
challenge for the clinical investigator is to identify the biological barriers
that limit progress in this respect and how to overcome them.

5. GENETIC EPIDEMIOLOGICAL BARRIERS

Several studies indicate that breast cancer carries a more unfavourable
prognosis among African American women as compared to Caucasian
American women (28-42). A number of studies have also shown that when
patients of different racial backgrounds receive equal treatments for identical
disease stages of breast cancer, equal results are obtained (43-44). It has also
been suggested that based on results of clinical and genetic epidemiological
studies, the prospect of explaining differences in treatment response strictly
on the basis of race, once known prognostic disease features are accounted,
is diminishing (45). A President's Cancer Panel meeting in 1997 concluded
that biology does not dictate race. However, the social consequences of
having an identified race can have biological effects. This is because race is
a surrogate for socio-economic status (46). In other words, genetic make up
of racial groups do not constitute barriers to successful treatment in such
groups. The social implications of these differences are probably responsible
for the differences in treatment outcomes.

6. AGE AS BARRIER SUCCESSFUL CARE

Age is an important factor in breast cancer incidence, mortality and
treatment outcomes. Two population-based studies indicate that the risk of
death from breast cancer is highest among the youngest and the oldest
cohorts when compared with patients of intermediate age, even when the
analysis allows for differences in initial tumour stage (47-48). Breast cancer
is rare below the age of 35 years with only 2% of patients with the disease
being in this age category in the US Surveillance, Epidemiology, and End
Results (SEER) Program (49). However, when it does occur in this age
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group, the prognosis of the disease is significantly poorer than in older
women (47-48), (50-51).

The incidence and mortality of the disease increases significantly with
age and the majority of breast cancer deaths occur in women 60 years old or
older in the United States and other industrialised countries (Figure 3) (34).
Thus, breast cancer is likely to become more prevalent in the future in view
of the ageing trend in the population of these countries. The biology of the
breast cancer variant in the elderly is associated with favourable prognosis,
including a higher tendency for node negative, oestrogen and receptor
positive status as well as relatively high prevalence of low S phase
component and low prevalence of HER2 positivity (52). Tamoxifen in the
elderly is beneficial in terms of improvement of disease free and overall
survival (53). However, Tamoxifen related symptoms tend to increase with
age with the oldest age group having the greatest risk of serious adverse
effect (54) .

Figure 3: Incidence of and mortality from breast cancer and age [modified from Yancik et al
(13)]. The x-axis shows incidence (per 100,000); the y- axis shows age range in years.
Adapted from Muss; HB: JNCI Monographs 2001:30; 52-55.

[Incidence 0 Mortality

Rising age is also associated with rising prevalence of co-morbid
conditions and mortality from such conditions, which are not related to
breast cancer. The efficacy of chemotherapy diminishes with advancing age
as co-morbidities increase in prevalence. The co-existence of these two
factors is probably one of the reasons that elderly women tend not to be
offered chemotherapy as part of their treatment modalities of early breast
cancer as their presence significantly predict mortality from non cancer
causes. This would seem to be at least one of the reasons why
physicians/clinical investigators fail to solicit elderly patients for clinical
trials (34). Thus, although breast cancer is highly prevalent in the elderly,
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management in this age group may be suboptimal. Clinical trials are required
to address the question of optimisation of treatment cancer in the elderly.

7. VERY YOUNG AGE AS A BARRIER TO

SUCCESSFUL TREATMENT

In order to investigate whether young age at diagnosis is a negative
prognostic factor in breast cancer and how stage of disease at diagnosis and
treatment influence such an association, the Danish Breast Cancer
Cooperative Group carried out a retrospective cohort study based on a
population-based database of patients enrolled in their clinical trials studies
between 1977 and 1996 (55). The study included 10,356 women who were
less than 50 years old at diagnosis. These consisted of 867 (8.4%) who were
less than 35 years of age, and 9489 that were aged between 35 and 49 years.
They observed that young women who were judged to have low risk disease,
and therefore did not receive adjuvant chemotherapy had a significantly
increased risk of dying. The risk increased with decreasing age at diagnosis
as follows (adjusted relative risk - RR - with the 45-49 year old cohort as the
reference group having RR of 1.00) 40-44: 1.12 (95% confidence interval -
Cl- of 0.89-1.40); 35-39 years: 1.40 (CI of 1.10-1.78); <35 years: 2.18 (CI of
1.64-2.89). However, no similar trend was observed in patients who received
chemotherapy. The increased risk in younger women who did not receive
adjuvant treatment compared with those who did remained when women
were grouped according to presence of node negative disease and by tumour
size. The authors concluded that young women, on the basis of age alone
should be regarded as high-risk patients and be given adjuvant cytotoxic
treatment (55).

The International Breast Cancer Study Group (IBCSG) reported sim ilar
findings based on 3700 (including 314 or 8.5% women under the age of 35
years) premenopausal and perimenopausal women from a series of their
clinical trials in which CMF based regimen of up to 12 monthly cycles were
administered (56). They observed that relapse and death occurred earlier and
more often in younger (<35 years old) than older (-35 years old) women.
The 10-year disease-free survival (DFS) for younger patients was 35% (SE
3) versus 47% (1) for older patients (hazard ratio: 1.41 [95% Cl 1.22-1.62],
P<0.001), and the 10-year overall survival (OS) was 49% (3) versus 62% (1)
(1.50 [1.28-1.77] p<0.001) respectively. Younger patients with ER-positive
tumours had a significantly worse prognosis than did younger patients with
ER-negative tumours, their 10-year DFS and OS being 25% and 47% (p =
0.014), respectively. In contrast, however, the prognosis among older
patients was similar for ER-positive and ER-negative tumours (10-year DFS:
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45% versus 46% - p = 0.27). These data have been interpreted to mean that
young premenopausal breast cancer patients treated with adjuvant CMF
chemotherapy had a higher risk of relapse and death than older
premenopausal patients did, especially if they expressed oestrogen receptors.
The retrospective analysis of the IBCSG data would tend to suggest that the
endocrine effects of chemotherapy alone were insufficient for the younger
patients with endocrine responsive breast cancer. Such patients should
strongly consider additional endocrine therapies (Tamoxifen or ovarian
ablation) if their tumours express oestrogen receptor (56).

Goldhirsch and colleagues (49) have provided extensive analysis of data
from the clinical trials of the various collaborative groups on the possible
interaction of age and ER status vis-A-vis treatment outcomes. These are
reproduced in tables land 2. As shown in table 1, the relative risk of relapse
is substantially higher for young patients with ER-positive tumours. In
contrast, the difference in outcome with respect to age group is much smaller
for patients with ER-negative tumours. The interaction between age and ER
status was statistically significant for the cohorts in the IBCSG, NSABP and
SWOG trials. A similar observation is reflected in the lower half of the table,
which shows markedly poorer 5-year DFS among the younger ER-positive
women compared to the observation among ER-negative women of similar
age range. Table 2 shows that for both young and older premenopausal
women with ER-positive tumours, failure to achieve the state of
amenorrhoea is associated with higher risk of relapse, although the result in
younger women is statistically uncertain because of the small sample size.
The difference in the proportion of patients who achieve amenorrhoea in the
young age group might contribute to the poor outcome of these women with
endocrine-responsive tumours treated with chemotherapy alone. In contrast,
the association between failure to achieve chemotherapy-induced
amenorrhoea and the risk of relapse is not statistically significant for patients
with ER-negative primaries. The authors have concluded that there is a need
for tailored treatment investigations, especially in the population of younger
women with early-stage breast cancer. Such investigations should explore
the efficacy (and risks) of a combination of chemotherapy and "optimal"
endocrine therapy because of evidence that the "current approaches are
suboptimal".
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Table I. 9-month landmark analysis of premenopausal patients with lymph node-positive
disease treated with at least 3 months of classical CMPF* on International Breast Cancer
Study Group Trials: relative risk of relapse comparing patients with no amenorrhea at.9
months versus patients with chemotherapy-induced amenorrhea at 9 months.

No. of Patients
Age, y, and receptor No Amenorrhea Relative 95% P

status amenorrhea Risk confidence
interval

< 35, Estrogen
receptor (ER)
positive 61 21 1.53 0.80 to 2.94 .20
= 35, (ER) positive 320 773 1.34 1.12 to 1.61 .0014
< 35, ER negative 54 23 1.14 0.42 to 3.15 .79

= 35, ER negative 152 387 1.11 0.85 to 1.45 .45
CMF = combination of cyclophoshamide, methotrexate, and 5-fluorouracil.
Adapted from Goldhirsch et al.
JNCI Monographs 2001; 30: 44-51.

8. MAN-MADE BARRIERS TO SUCCESSFUL

MANAGEMENT OF BREAST CANCER

The differences in breast cancer survival among racial/ethnic groups that
have been well documented (57-58) have been attributed to factors such as
disease characteristics at diagnosis, economic resource inequalities and other
social factors, and disparity in treatment access and quality care. The
existence of cancer outcome disparities between race groups despite
improvements in diagnosis and treatment over recent decades is considered
by most to be largely a consequence of personal and institutional resource
limitations in specific racial/ethnic communities rather than of any intrinsic
aspect of race itself, although cultural and social factors associated with
ethnicity may also play a role (45), (59-62) (also, see Chapter 13 in this
book). There is evidence that where resource disparities are absent, cancer
screening participation, disease stage at diagnos is, treatment, and subsequent
outcomes are similar, regardless of race. This indicates that economic
inequality is a major underlying factor in outcome disparities.
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9. CULTURAL BARRIERS TO SUCCESSFUL
MANAGEMENT

The fear of cancer is a universal phenomenon. Recent advances in
understanding the nature of the disease and its treatment has contributed to
demystifying the disease in certain communities. In much of the world
communities, however, it is probably safe to say that fear and
misunderstanding of what we know about the disease is the norm rather than
the exception. Good education and acceptable societal values of a
community do not necessarily exclude age-old cultural believes and attitudes
about cancer as a study among American Samoans by Ishida and colleagues
(17) showed. In spite of the cohort's education level, which ranged from
grade 9 to some college, and priorities that included health, family and
education, all expressed negative perception of cancer. Reported major
barriers to mammography were fear, opinion that "it is not a priority", and
pain. Over half of the women reported concern over their breasts being
touched either by themselves or by others. The study participants had strong
belief that cancer meant death and, therefore, no cure. Among the authors'
recommendations of cultural sensitivity were the need for health providers to
emphasise to Samoans that examination of the breast is not sexual,
admonition about gentle handling of the breasts during examinations as
important considerations for the prevention of breast cancer in Samoan
women. In their studies among low-income African American women,
Gregg and Curry (63) came to the realisation that patients and clinicians
must each understand how the other perceives cancer, its prevention and its
treatment, and that the cancer models held by the patient population differs
significantly from those held by physicians.

10. HEALTH LITERACYAND CANCER
COMMUNICATION AS BARRIERS TO
SUCCESSFUL MANAGEMENT

Health literacy is increasingly recognised as a critical factor affecting
communication across the continuum of cancer care (64). According to the
United States National Adult Literacy Survey (NALS), considered to be the
most accurate portrait of literacy in the American society, about one in five
American adults may lack the necessary literacy skills to function adequately
in the society. An additional 27% with marginal literacy may also struggle
with cancer communication (65). As patients, such individuals are at a
disadvantage in their ability to obtain, process, and understand cancer
information and services needed to make appropriate health care decisions.
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Patients with poor health literacy have a complex array of difficulties with
written and oral communication that may limit their understanding of
informed consent for routine procedures and clinical trials (66). These
patients report worse health status, and have less understanding about their
medical conditions and treatment (67).

An individual's health literacy may be worse than his or her general
literacy (67). Functional literacy is context specific; it is therefore likely that
many individuals at all literacy levels lack a clear understanding of cancer
control guidelines and screening recommendations. Individuals who have
been screened for cancer may lack basic understanding of test results.
Likewise, cancer patients may lack adequate knowledge of treatment
recommendations and clinical trial options (66). Given the increasing
options and complexity of cancer care, which require more involvement of
patients in decision-making, the magnitude of the disparity between those
with adequate cancer related literacy and those without it is probably
growing. The problem is further exacerbated by the greater prevalence of
low health literacy among the elderly, who not only bear the greater burden
of cancer, but are growing in number as well (66). People with inadequate
literacy skills come from a variety of backgrounds; they are native-born and
immigrants, come form all races and classes, and have no visible signs of
disability. However, functionally illiterate adults are more likely to have
more health problems, to live in poverty, to have fewer years of education,
and to be older. Lack of adequate literacy is twice as common for Americans
over 65 years of age and among inner city minorities, the primary users of
Medicare and Medicaid (65-66).

Adults wih lower socio-economic and older age are less likely to be
screened for cancer, more likely to have advanced cancer at presentation,
and suffer disproportionately high levels of cancer mortality (18), (68-72). A
number of studies also have associated late stage at diagnosis of breast
cancer with low socio-economic status (62), (73-75). As new treatments
emerge, risk communication becomes increasingly important in public
health, clinical medicine and clinical research (66). However, it is often
difficult for physicians to quantify risks in language that is easily understood
by patients (76), as patients with low health literacy may lack the numeracy
skills needed to understand and apply cancer risk communication. According
to Siminoff and colleagues (76), 80% of breast cancer patients made final
decisions about adjuvant therapy after one visit with a medical oncologist,
during which little specific risk communication occurred. The same authors
found that 60% of patients overestimated their chance of cure by 20% or
more compared with their physicians' estimations.

Low literacy complicates provider/patient communication as it often
results in a mismatch in logic and experience between the patient and the
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physician. The physician's scientific and clinical background i based on
facts, probability and their previous clinical experience. The detailed
information that may emanate from this background is often not relevant or
useful to the patient with low literacy, who are more likely to be responsive
to information based on a health belief model priority and to patient action,
motivation, and self-employment (64), (66).

The challenge that the average patient faces with standard consent forms
has been the subject of numerous investigations. Davis and colleagues tested
the hypothesis that a simplified, illustrated consent document formatted
using low literacy recommendations would be less intimidating and more
easily understood by individuals with marginalto-low reading skills (77).
Participants were tested for reading ability and then asked to first read either
the standard Southwestern Oncology Group (SWOG) consent form (college
senior reading level) or a simplified form (seventh-grade ieading level).
Patients stated that the simpler form was easier to read, less frightening, and
significantly less likely to discourage them from participating in the clinical
trial. They preferred it almost two to one to the SWOG consent form (66),
(78). Patient comprehension of the forms, however, was essentially the same
for the simplified form (58%) and the SWOG form (56%). Patient's
comprehension score was related to their reading levels. Patients on an eight-
grade reading level or below were able to comprehend less than half of the
essential information, while those on a ninth-grade reading level or higher
were able to understand about three-fourth of the consent document (77).
The findings raise serious questions regarding the adequacy of written
consent documents for clinical trials for the substantial proportion of
Americans with marginal-to-low literacy skills.

Until recently, most health materials, including advisory materials
published by major cancer control organisations such as the National Cancer
Institute (NCI), the American Cancer Society (ACS) and others, had an
average reading level between tenth and eleventh grade. Although the
average American adult has achieved at least a twelfth grade education, the
average reading level for American adults is estimated to be at the eighth or
ninth grade (66), (79) The NCI of the United States and The NationalWork
Group on Cancer and Literacy (NWG) (80) are collaborating to focus
attention on the need for more effective communication with individuals
who have limited literacy skills (66). The NWG, in its recommendations to
reduce disparities in cancer screening and treatment, acknowledged that it is
not yet known if using specially developed low-literacy educational
materials would improve the health outcomes of patients with low-health
literacy. The group recommended that when written communication with
patients is essential, materials should be written at the fifth-grade reading
level or lower. Specifically, the NWG noted that materials intended for low-
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level readers should change unfamiliar words to more commonly-used
words, use large fonts, and have substantial amounts of blank (white) space
to make the text look easier to read (66).

11. BARRIERS TO SUCCESSFUL MANAGEMENT
OF BREAST CANCER IN WOMEN OF AFRICAN
DESCENT

11.1 Biological Determinants of Treatment Failure

Although Caucasian American women have a higher incidence of breast
cancer than their African American counterparts, the mortality rates of the
latter meet or exceed those of the former, indicating a poorer survival
experience of African American women (81-84). Differences in breast
cancer survival among racial/ethnic groups have been noted in studies as
well as national cancer statistic summaries (58), (85). Numerous factors have
been implicated as sources of these differences, including disease
characteristics at diagnosis, economic resource inequalities and other social
factors, and disparities in treatment access and (possibly) efficacy (45), (86).
When compared to the observations in Caucasian American women, the
prognosis of breast cancer in Asian-American women (31), (87) is more
favourable, while it is less favourable in women of Hispanic origin (87-88),
American Indians and African Americans (Figure 4) (45), (88-89). The most
extensively studied disparity in breast cancer prognosis is that between
African-Americans and Caucasians. Dignam (86) documents this in
considerable details. The disease characteristics that contribute to poorer
outcomes in African-American women with breast cancer have been
discussed elsewhere in this book (please, see Chapter 8 in this book).
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Figure 4. Breast Cancer Incidence and Mortality among African American and Caucasian
Women, 1973 - 1996. Adapted from Ries et al, 1999 Modified from Dignam 2000.

African American women with breast cancer are less likely than
Caucasian American women to be diagnosed while their disease is still at a
localised stage. Jones and colleagues (90) sought to determine the extent that
observed racial differences in stage at diagnosis of breast cancer could be
explained by racial differences in obesity, specifically severe obesity. They
observed that obesity was associated with both race and stage at diagnosis:
African American women were significantly more likely than Caucasian
American women to be severely obese were (26% vs 7%, respectively), and
severe obesity was significantly associated with diagnosis at TNM stage II or
greater. They concluded that the higher prevalence of severe obesity among
black women might play an important role in explaining their relative
disadvantage in stage at diagnosis of breast cancer. In a population-based
study in North Carolina comprising 791 breast cancer cases (302 in African
American and 489 in Caucasian American women), African American
women were more likely to have later stage breast cancer, and much nore
likely to be severely obese as well as being in the highest tertile of waist:hip
ratio. The observations suggest that obesity and body fat distribution, in
addition to socio-economic and medical care factors, contribute to racial
differences in stage at breast cancer diagnosis (91). Similar results were
reported in a study in an urban Nigerian population, in which Adebamowo
and his colleagues showed a significant association between the highest
tertile of waist:hip ratio and the risk of breast cancer (odds ratio = 2.67, 95%
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confidence interval = 1.05-6.80) among postmenopausal but not in
premenopausal Nigerian women (92).

In a related study, the relationship of selected demographic, lifestyle,
antecedent medical experience, and health care access factors to breast
cancer stage at diagnosis in the two-racial/ethic groups was evaluated by
Hunter and colleagues (93). Factors associated with cancer staging were
differentially expressed in African American and Caucasian Americans.
These factors, including an increased body mass (p<0.02), contributed to
stage differences in African Americans, whereas income was marginally
associated (p = 0.06) with stage for Caucasian women only. Their findings
suggested that no single factor or group of factors could explain more than
half of the race-stage differences noted in their study with respect to African
American and Caucasian American breast cancer patients.

The higher incidence of breast cancer before the age of 40 years and
other features of poor prognosis of the disease among African American
compared to Caucasian American women probably contributes to the poorer
outcomes of breast cancer management in African American women. More
than 10% of African American women with breast cancer were diagnosed
before age 40 years compared to 5% of Caucasian patients. The incidence of
breast cancer in the 30-39-age bracket for African Americans and Caucasian
American women was 48.9% and 40.2%, while the proportion of African
American and Caucasian women reported by the Census Bureau was not too
dissimilar, 15.8% and 14.6%. African American women in 30-39 year age
group have twice the age-specific distribution, have a higher incidence
compared to their Caucasian counterparts, and exhibit more ominous
prognostic signs (94). Similar results have been reported on women breast
cancer from an urban population of Nigeria. Their disease features have been
compared with those of Finnish women with early stage breast cancer.
Earlier onset of disease, predominance of premenopausal cases, higher
prevalence of poor prognostic features and poorer disease outcomes featured
prominently among the Nigerian breast cancer cases (95).

11.2 Barriers to Care Quality

Access to the continuum of care is an essential feature of breast cancer
control (18). A study of system delay, the time between the initial
consultation and the establishment of a diagnosis, in breast cancer patients
revealed that almost 49% of women reported delays of at least 4 weeks. In a
study of 367 female breast cancer patents from the National Cancer
Institute's Black/White Cancer Survival Study, which included hospital
outpatients and emergency room, private clinic, public clinic, private doctor,
and health maintenance organisation, in 25% of cases, the delay was
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attributed by the woman to herself The most common reason she gave was
not that she felt the problem was not important. In about 45% of the cases,
the provider and the health care system were said to be responsible for the
delay through difficulties in scheduling or physician inaction. In another
17% both the patient and the system were responsible (96).

Appropriate treatments of operable breast cancer include surgery, with or
without radiation therapy, generally followed by some type of systemic
treatment. This may include hormonal therapy, chemotherapy, or a
combination of both (97). Some studies have investigated whether suitable
care was provided uniformly to black and white patients, including adequate
diagnostic procedures and therapy according to national guidelines, and
whether established therapies differ by racial groups (race interactions) (86).

McWhorter and Mayer (98) investigated the relationship between race,
treatment received, and survival using 36,905 cases from nine registries of
the SEER program. African Americans were significantly less likely to have
received surgical treatment, probably because of the greater prevalence of
advanced and inoperable cases. However, differences in treatment persisted
after adjustment for age, stage, and histology, probably accounting for the
survival disadvantages in African American women as noted in the SEER
survey (86). These findings are in keeping with the observation that,
omission of important diagnostic tests and radiation therapy was more
prevalent in the urban hospitals in Illinois, which are the hospitals where
inner city and underinsured dwellers, such as African Americans receive
medical care, suggesting a substandard care in such facilities (60). It would
seem that stage II breast cancer patients receiving care at a government
agency, such as the National Cancer Institute of the United States are not
spared from this differential type of care. Breen and colleagues (62) reported
that certain aspects of care differed according to factors such as age and race,
with older and black patients receiving care less frequently than is
recommended in guidelines. Studies in which comparable treatments were
given, such as in the clinical trials of CALGB (44) and NSABP (43), as well
as in single institution studies (99-101) tend to show similar outcome
between African American and Caucasian American women with early-
stage breast cancer.

Ikpatt and his colleagues (95) compared outcomes in cohorts of Nigerian
women treated in Nigeria and Finnish women treated in Finland. They
observed 2year survival figures of 72.8% and 96.4% respectively in the
Nigerian and Finnish women, and 80.6% and 96.4% respectively for stages
III to I combined. Stage-associated analysis did not suggest big differences
between stages 1 and 2, but there was a clear difference in survival among
patients with stage 3 tumours, in which 2-year survival of 64.5% and 94.7%
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were observed, probably reflecting differences in access to proper care for
this stage of the disease.

11.3 Disparities Resulting From Barriers to Breast

Cancer Screening

An investigation by Pillay (102), which sought to establish the awareness
of breast and cervical cancers among women of African descent, in both
rural and urban areas, came up with findings of considerable concern. In a
study that was carried out in South Africa, two groups of randomly selected
women in a rural (n = 70) and urban (n = 70) area were interviewed using a
structured questionnaire assessing knowledge and attitudes regarding breast
and cervical cancer and screening options. The age range of the sample was
21-59 with a mean of 35.23 years. Almost one-fifth of the women had not
heard of these cancers, and almost half were unaware of the breast self-
examination technique. Over one-third did not know about tests for breast
cancer and more than half were unaware of tests for cervical cancer.
Generally, lower awareness levels were found in older and rural women who
were also significantly more inclined to consult traditional healers (rather
than doctors) about lumps in their breast or abnormal cervical bleedings. The
author attributed the findings to the effects of oppression and deprivation
experienced by South Africans of African descent and the persistence of its
effect in the post-apartheid South Africa. The study highlights the role of
socio-economic hardships in this (and most certainly in much of other
regions) of Africa. Bassett (103) has suggested that "the United States share
with Zimbabwe and South Africa a history of racial subjugation". She opines
that comparisons of illness and death rates across race groups have shown
"the health consequences of White privilege and Black disadvantage". The
problem of poor screening and deficient early diagnosis of breast cancer is at
least equally unsatisfactory in a homogeneously indigenous African country
like Nigeria. A study comparing the features of breast cancer in Finnish and
Nigerian women reported the mean tumour size in Nigerian women to be
4.8 (sd 2.4) cm compared to 2.0 (sd 1.9) cm in Finnish women (95). They
suggested that the difference is likely due to differences in the availability of
screening mammography in Finland (104), and its virtual total absence in the
part of Nigeria in which the studied women lived.

The potential role of breast cancer screening in eliminating survival
disparity of breast cancer was illustrated by the outcome of a study of the
Health Insurance Plan of New York. Participants were randomised to either
a screening group where periodic examinations were provided, or to a
control group where patients received their usual care with no particular
emphasis on breast cancer. Five-year relative survival rates indicated that
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mortality due to breast cancer was lower in the screened group by nearly
40%, with both Caucasian American and African American women having
roughly equal survival rates. In the control group, however, mortality rates
differed substantially by race (86), (105) Thus, barriers to breast cancer
screening have the potential of impacting negatively on the outcomes of the
continuum of care of the disease. However, delay in care caused by greater
time from consultation to diagnosis and treatment recommendation have not
been shown to be major contributing factors in stage differences between
African and Caucasian Americans (106-107). The role of cultural believes
and personal attributes in impeding access to screening and early breast
cancer diagnosis has been the subject of numerous publications (17), (63),
(108-110).

11.4 Socio-economic Factors as Barrier to Successful
Management

In their study comparing the features of breast cancer in Nigerian and
Finnish women, Ikpatt and his colleagues attributed their observation of
larger tumour sizes and higher frequency of positive axillary lymph nodes to
late diagnosis and delayed treatments resulting from socio-cultural beliefs,
poor health-care access and patronage of herbalists and spiritualists before
conventional care (95).

Earlier in this chapter, the point was made that race is largely a social
rather than biological construct. Dignam (86) quoting Harold Freeman, the
Chairman of the President's Cancer Panel, has also pointed out that race can
serve as a weak discriminant of outcome at best once its confounders are
accounted for (111-112). It is therefore not surprising that treatment
outcomes in breast cancer are virtually similar between African and
Caucasian Americans if given similar treatments for the disease. This is
consistent with the results of genetic epidemiological studies that suggest
that race has no biological relevance (113-115). Race is a surrogate for
several social disadvantages and deprivations deriving from geopolitical
history, not only in the Western world, but elsewhere, such as Africa (103),
(114), (116).

Strong associations between race, low economic status and poor survival
have been demonstrated in studies (116-118). An association has also been
established between income and stage of disease at presentation, whereby
the disparity in stage between African American and Caucasian women is
minimal among women from higher income areas of New York State (119).
The observation has subsequently been confirmed in another study of breast
cancer in African American women of higher income community, who had
only a slight (about 1.15 times) higher risk than Caucasian American women
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of dying of breast cancer (120). Other studies in keeping with the association
of higher socio-economic status and minimisation of the disparities of breast
cancer survival include those of Wells and Horm (75), and Farley and
Flannery (121).

Low socio-economic status invariably translates into factors that limit the
access of the individual to the continuum of care. These include poor
education, low literacy, inadequate health literacy, and poor communication
ability. Other disadvantages include under-insurance and reliance on social
assistance and subsidised health care (Medicare and Medicaid), and lack of
access to cutting-edge and state-of-the-art interventions that are available in
investigational environment. Breen and colleagues have presented evidence
suggestive of the influence of socio-economic factors in the access to
minimum of expected therapy among female breast cancer patients in the
United States National Cancer Institute. They reported that older women
and women with no usual source of care were significantly less likely to
receive minimum expected therapy. Overall, 21% of black women did not
receive the minimum expected therapy compared to 15% of white women
(62). Tejeda and colleagues (122) have, however, provided evidence that
accrual of American cancer patients to NCI-sponsored treatment trials
generally parallels the incident burden of disease among African Americans,
Hispanic Americans and Caucasian Americans, and that there is equal access
to NCI clinical trials. While the data provided information on accrual of
patients with cancer to cancer treatment trials, it did not speak to accrual of
healthy minority subjects to cancer prevention trials. Minority accrual to
several large-scale NCI cancer prevention trials has been lower than desired
(123-124). Thus, the same institutions that have provided near racial/ethnic
proportionality in cancer treatment trials have not been able to provide
similar enrolment to cancer prevention clinical trials (122). This suggests
that the dynamic of recruitment and accrual to cancer treatment trials differs
from that of recruitment and accrual to cancer prevention trial; (125-126).

11.5 Onco-political Issues as Barriers to Treatment
Success

Successful treatment of breast requires efficient interactions with a
multidisciplinary team. The management of locally advanced breast cancer
probably best illustrates the need for a team approach in breast cancer care.
Each of the disciplines involved, surgery, radiation, medical treatment,
radiology, treatment facility administration etc has its own benchmark of
excellence. Unless carefully integrated and balanced, unsatisfactory
treatment outcomes may be the end product (127-128).
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11.6 Gaps in Research of the Barriers to Successful
Treatment of Breast Cancer in Women of African
Descent

Attempt has been made to highlight several factors that militate against

the successful management of breast cancer in general, and in women of
African descent in particular. Some of these factors are among those that
were identified at a recent 2-day "Summit Meeting on Breast Cancer Among
African American Women (Washington, DC, September 810, 2000) (129).
The basis or backgrounds of several of these factors are poorly understood,
and further elucidation of the nature of these problems should promote the
improvement of breast cancer in women of African descent in general. The
following observations and questions need to be addressed:
a) Several factors probably contribute to the barriers of successful treatment

of breast cancer in African American women. However, it would be
useful to be able to prioritise them for interventional policy development.

b) Clinical research studies in breast cancer have been designed and
implemented with research subjects that are predominantly young women
of the developed countries of North America and Western Europe. The
relevance of the results of these trials to the large population of elderly
women of all ethnic backgrounds, who share the bulk of the burden of
breast cancer, and to the large population of women of low socio-
economic status in the developed countries (including the majority of
African American women) and developing countries is largely unknown.

c) Given the association between race/ethnicity-related body fat distribution
and the risk of breast cancer, is it conceivable that there might be
associated differences in response to hormonal agents, both for treatment
and prevention of breast cancer?

d) Are variants of breast cancer associated with socio-economic factors? If
so, what is the biological basis of the association?

e) What are the genetic determinants of the rature of breast cancer in
women of African descent?

f) What is the biological mechanism underlying race/ethnicity associated
differences in the biological markers of breast cancer (e.g. increased
incidence of oestrogen receptor negative breast cancer in African
American women)? Is this a common feature of breast cancer in other
groups of women of African descent?

g) What biological factors influence or promote early onset premenopausal
breast cancer in women of African descent?

h) Is there a relationship between outcomes and the cultural backgrounds of
patients vis-A-vis primary care providers?
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i) Can treatment outcomes be improved by promoting culturally sensitive
and balanced care atmosphere?

j) What non-cancer related mortality factors are responsible for the reduced
survival among African American women treated for breast cancer?

k) What role does nutrition play in the abnormal ethnicity-related fat

distribution (hip:waist) ratio and its association with poor prognostic
features of breast cancer?

1) What is the best treatment for the high-risk early-onset premenopausal
breast cancer of women of African descent?

m) Should African descent /ethnicity be a predictive marker for treatment?
n) Is the breast cancer research information in women of African descent

more relevant to the African American women, than data gathered on
their Caucasian compatriots and other Caucasian populations?

o) How can chemotherapy be made safer and more applicable in the elderly
breast cancer patient?

p) Should systemic management of early-onset breast cancer involve
ovarian ablation ± hormonal agents?
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Pt ID# GWUIBC Date of Interview

QUESTIONNAIRE

THE ESTABLISHMENT OF AN INFLAMMATORY BREAST CANCER REGISTRY
AND BIOSPECIMEN REPOSITORY, IRB# 030105ER

INTRODUCTION: During this interview, I will ask you some questions about yourself, your
family, and places where you have lived. Some questions may ask you for sensitive information.
I want to remind you that all of your answers will be kept strictly confidential. The information
you and others provide is very important to this study.

la. What is your date of birth?

/ / / / / / / / / / /

(MONTH) (DAY) (YEAR)

lb. a- What is current weight?

/ / / / / /

(WEIGHT) pounds=l, kilograms =2, stones=3
b-What was your weight at the time diagnosis?

/ / / / / /

(WEIGHT) pounds=l, kilograms =2, stones=3

1 c. What is your height?
/ / / / /

feet inches

Fill in for the first primary or if patient only had one primary (If only one, fill in 1 d - lm
below, and then skip to Q2)
ld. When were you diagnosed with breast cancer ? (Just fill in month and year if you do not
remember the day) (Fill in for first primary.)

/ / / / / / / / / / /

(MONTH) (DAY) (YEAR)

1 e. When did you first notice symptoms?
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/ / / / / / / / / / /

(MONTH) (DAY) (YEAR)

1 ee. How did you first know that there was a problem?
patient felt a lump 1
patient noticed something different about breast 2Describe
doctor felt a lump 3
lump was found on a mammogram or sonogram 4
patient noticed something different on skin, such as a

growth 5 Describe
open wound 6
discharge 7
brown area 8
other 9

1 f. Did you notice any of the following? (state the percentage of breast affected for each below)

redness warmth edema

dimpling of the skin like the skin of an orange

1 g. How quickly did the symptoms appear?

days /-/ / weeks / / months / /

lh. Before you were told that you had inflammatory breast cancer, were you told that your breast
problem was an infection of the breast?

YES 1
NO 5 (THEN GO TO Qlj)

Ii. When were you told that?

/ / // / / / / / / /

(MONTH) (DAY) (YEAR)

lj. Before you were told that you had inflammatory breast cancer, were you told that your breast
problem was something other than an infection of the breast??
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YES 1
NO 5 (THEN GO TO Q1l)

1k. What was it that you were told?

11. Describe other information that led to the diagnosis.

Second Primary
Im. When were you diagnosed with breast cancer ? (Just fill in month and year if you do not
remember the day) (Fill in for second primary.)

/ // / / / / / / / /

(MONTH) (DAY) (YEAR)

In. When did you first notice symptoms?

/ // / / / / / / / /

(MONTH) (DAY) (YEAR)

I o. How did you first know that there was a problem?
patient felt a lump 1
patient noticed something different about breast 2 Describe
doctor felt a lump 3
was found on a mammogram or sonogram 4
patient noticed something different on skin, such as a

growth 5 Describe
open wound 6
discharge 7
brown area 8

I p. How quickly did the symptoms appear?

days! / / weeks! / / months /
6.26.02 A10-3
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lq. Did you notice any of the following? (state the percentage of breast affected for each below)

redness warmth edema

dimpling of the skin like the skin of an orange

2a. Were you born in the United States or outside the United States?

inside the United States 1
(THEN GO TO Q2c) (CITY) (STATE) (COUNTY)

outside the United States 2 (THEN GO TO Q2b)
don=t know 99 (THEN GO TO Q2c)

2b 1. If born outside the United States, where were you born?
CANADA 01
MEXICO 02
CENTRAL AMERICAN (HONDURAS, COSTA RICA,

GUATEMALA, PANAMA, BELIZE) 03
SOUTH AMERICA 04
INDIA/PAKISTAN/SRI LANKA 05
CHINA 06
KOREA 07
VIETNAM 08
OTHER ASIAN 09
EUROPE/RUSSIA 10
OTHER (specify) 11

2b2. How long have you lived in the United States?
/ / / number of years

Resume
2c. Where was your mother born?

2d. Where was your father born?

2i. Did your family live on a farm at the time you were born?
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YES 1
NO 5

2j. What do you consider to be your race or ethnic group? If you belong to more than one
group, please tell me all the groups you belong to.

WHITE 01
BLACK, AFRICAN AMERICAN, OR AFRICAN ANCESTRY 02
NATIVE AMERICAN OR INDIGENOUS PEOPLE 03
ALASKAN NATIVE 04
CHINESE, JAPANESE, KOREAN, VIETNAMESE 05
PACIFIC ISLANDER 06
Other (SPECIFY: 07

B. ETHNIC GROUP
EUROPEAN/AMERICAN 01
LATINO/LATINA OR HISPANIC (NOT INCLUDING EUROPEAN
SPANISH OR PORTUGUESE) 02
ASIAN INDIAN, PAKISTANI, SRI LANKAN 03
MALAYSIAN 04
FILIPINO 05
Other (SPECIFY: 07

3a. Were you working when you or someone else, such as, a doctor, noticed your first symptoms
of breast cancer?

YES 1
NO 5

3b. State the job that you had. If you were not working, state what you were doing at that time
and answer question 3c for month and year you started doing it.

(JOB)

3c. What was the month and year when you started working at this job?
/ / / / / / / /

(MONTH) (YEAR)

3d. Are you currently working at this job?
YES 1 (THEN GO TO Q3f)
NO 5
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3e. What was the month and year when you stopped working at this job?
/ / / / / / /

MONTH) (YEAR)
Resume
3f. What were your activities and duties on this job?

(ACTIVITIES AND DUTIES)

3g. What materials and chemicals did you use or were exposed to on this job? NONE 99

(MATERIALS AND CHEMICALS - including chemicals associated with office work, e.g.
carbonless copy paper)

3h. Which term best describes the organization where you work(s/ed) at this job? Would you say
it (is/was) a:

business 1
industry 2
government 3
educational institution 4
non-profit or charitable organization 5
something else? OTHER (SPECIFY) 6

(PROBE: What (does/did) the organization do? What products does it produce? What are its
activities? What services does it provide?)

4a. Have you had a job in which you were exposed to chemicals on the job?

YES 1
NO 5 (THEN GO TO Q5a)

4b. State the jobs and the dates you worked.

(1 a)
(JOB) (CHEMICALS EXPOSED TO - including chemicals

associated with office work , e.g. carbonless copy paper)
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(Ib)/ / II / / / / / / // / / / /
(MONTH) (YEAR) STARTED (MONTH) (YEAR) STOPPED

(2a)
(JOB) (CHEMICALS EXPOSED TO)

(2b) / / / / / / / / / / / / / /
(MONTH) (YEAR) STARTED (MONTH) (YEAR) STOPPED

(3a)
(JOB) (CHEMICALS EXPOSED TO)

(3b)/ / /I / / / / / / // / / /
(MONTH) (YEAR) STARTED (MONTH) (YEAR) STOPPED

(4a)
(JOB) (CHEMICALS EXPOSED TO)

(4b)/ / /I / / / / / / / / / /
(MONTH) (YEAR) STARTED (MONTH) (YEAR) STOPPED

(5a)
(JOB) (CHEMICALS EXPOSED TO)

(5b)/ / II / / / / / / // / / /
(MONTH) (YEAR) STARTED (MONTH) (YEAR) STOPPED

PROBE: What (does/did) the organization do? What products does it produce? What are its
activities? What services does it provide?
IF PERSON WORKED ADDITIONAL JOBS WHERE PATIENT WAS EXPOSED TO
CHEMICALS, USE CONTINUATION SHEET-4.

Resume
INTRODUCTION: The next several questions ask about your personal medical history. Let=s
start with questions about your menstrual cycle.
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5a. How old were you when you had your first (menstrual/monthly) period?
/ / /

AGE
NEVER HAD A PERIOD 99 (THEN GO TO Q6a)

5b. Do you still have your monthly periods?
YES 1 (THEN GO TO Q6a)
NO 5

5c. Were you having monthly periods when you were diagnosed with breast cancer?
(Women who are on hormone replacement therapy still have their periods. Try to find out when
their periods stopped before they took hormone replacement therapy. What we are trying to get
here is the date the patient started menopause)

YES 1
NO 5

5d. What was the month and year when you had your last monthly period?
(Again we are looking for the date of the beginning of menopause)

/ / / / / // / /

(MONTH) (YEAR)

5e. Why did your monthly periods stop? Was it because of:
pregnancy or nursing 1
the change of life or menopause 2
surgery 3
medicine (SPECIFY) 4

radiation 5
chemotherapy 6
another reason? (SPECIFY) 8

Resume
6a. Have you ever had your uterus removed?

YES 1
NO 5 (THEN GO TO Q7a)

6b. What was the month and year when you had your uterus removed?

(MONTH) (YEAR)
Resume
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7a. Have you ever had one or both of your ovaries removed?
ONE I
BOTH 2
NONE 5 (THEN GO TO Q7c)

7b. What was the month and year when you had your ovary(ies) removed?

/ / I / / II / I / / / / / II I

(MONTH) (YEAR) (MONTH) (YEAR)

7c. Are you a DES baby?
YES 1
NO 5

7d. Were you ever given DES?
YES 1
NO 5 (THEN GO TO Q8a)

7e. If so, when and for how long?

Beginning date Ending date
/ / / / / 1 / / / / / / / H /
(MONTH) (YEAR) (MONTH) (YEAR)

Resume
INTRODUCTION: The next questions ask about your pregnancy history. This includes live
births, stillbirths, miscarriages, abortions, and tubal, molar, and other ectopic pregnancies.

8a. On or before your date of diagnosis, were you ever pregnant?
YES 1
NO 5 (THEN GO TO Q9a)

8b. Before your date of diagnosis, how many times had you been pregnant? Be sure to count
your current pregnancy if you were pregnant when you were diagnosed, and include all
pregnancies even if they did not result in a live birth, even if it lasted for a few weeks.

/ / /

# TIMES

8c. How old were you when you were pregnant for the first time even if that pregnancy did not
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Pt ID# GWUIBC Date of Interview

result in a birth?

/ / / AGE
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Pt ID# GWUIBC Date of Interview

8d. Date of 8e. What was the 8f. What was 8g. If 8h. How 8i. How long
pregnancy outcome of your the date of Q8e=l or 2, long did were you

pregnancy? delivery or Did you you breast- pregnant?
termination of breast-feed feed each (for
pregnancy? (any of baby? abortions,

this/these miscarriages,
babies? tubal

pregnancies)

1ST /1/ LIVE SINGLE BIRTH1 /I / YES1 / / / / / /
MONTH MULTIPLE BIRTHS, MONTH NO 5 # #
/ / / / / l or more alive 2 / / / / /
YEAR MULTIPLE BIRTHS,

0 alive 3 YEAR WEEKS 1 WEEKS 1
STILLBIRTH 4 MONTHS 2 MONTHS 2
MISCARRIAGE 5
INDUCED ABORTION 6
ECTOPIC OR TUBAL 7

2ND LIVE SINGLEBIRTH I// YES1 / / / / / /
MONTH MULTIPLE BIRTHS, MONTH NO 5 # #

/_/ / / 1/ lor more alive 2 / / / / /
YEAR MULTIPLE BIRTHS,

0 alive 3 YEAR WEEKS 1 WEEKS 1
STILLBIRTH 4 MONTHS 2 MONTHS 2

MISCARRIAGE 5
INDUCED ABORTION 6
ECTOPIC OR TUBAL 7

3RD /1/ LIVE SINGLEBIRTH I// YES1 / / / / / /
MONTH MULTIPLE BIRTHS, MONTH NO 5 # #
/_/ / / / l or more alive 2 / / / / /
YEAR MULTIPLE BIRTHS,

O alive 3 YEAR WEEKS 1 WEEKS 1

STILLBIRTH 4 MONTHS2 MONTHS2

MISCARRIAGE 5
INDUCED ABORTION 6
ECTOPIC OR TUBAL 7
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4TH /-/-/ LIVE SINGLE BIRTH I// YES1 / / / / / /
MONTH MULTIPLE BIRTHS, MONTH NO 5 # #
/ / / / / l or more alive 2 / / / / /
YEAR MULTIPLE BIRTHS,

o alive 3 YEAR WEEKS 1 WEEKS 2

STILLBIRTH 4 MONTHS2 MONTHS2

MISCARRIAGE 5
INDUCED ABORTION 6
ECTOPIC OR TUBAL 7

5TH / LIVE SINGLE BIRTH 1 /I / YESl / / / / / /
MONTH MULTIPLE BIRTHS, MONTH NO 5 # #
/ / / / / l or more alive 2 / / / / /
YEAR MULTIPLE BIRTHS,

o alive 3 YEAR WEEKS 2 WEEKS 2

STILLBIRTH 4 MONTHS2 MONTHS2

MISCARRIAGE 5
INDUCED ABORTION 6
ECTOPIC OR TUBAL 7

IF PERSON HAD MORE THAN FIVE PREGNANCIES, USE CONTINUATION SHEET-8.

INTRODUCTION: The next questions ask about your use of hormones.

Resume
9a. Have your ever used or are you currently using oral contraception (birth control pills) for any
reason, including the regulation of your periods?

YES 1
NO 5 (THEN GO TO Q10a)

9b. How old were you when you first used oral contraceptives?
/ / / / / / / / // / 1
AGE (MONTH) (YEAR)

9c. Name the 9d. What 9e. How many 9f. When did 9g. When did 9h. Did
brand of oral was the times per week you first use this you stop using you take
contraceptives dosage? or month did you brand? this brand? this drug
used? take the drug? consistent

ly during
this time?
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Pt ID# GWUIBC Date of Interview

1ST I / I / / / / / / YES 1
NO. OF TIMES (MONTH) (MONTH) NO 5

name of brand dosage PERWEEK 1 / / /I/ / /_/ // /

PER MONTH 2 (YEAR) (YEAR)

2ND I / I / / / / / / YES 1

NO. OF TIMES (MONTH) (MONTH) NO 5

name of brand dosage PERWEEK 1 / / // / / / / // / /

PER MONTH 2 (YEAR) (YEAR)

3RD / / / / / I I / / YES 1

NO. OF TIMES (MONTH) (MONTH) NO 5

name of brand dosage PER WEEK 1 / / I / / /_/ // / /

PER MONTH 2 (YEAR) (YEAR)

IF PERSON USED ORAL CONTRACEPTIVES MORE TIMES, USE CONTINUATION
SHEET-9.

9i. Are you still taking oral contraceptives?
YES 1 (THEN GO TO Q91)
NO 5

9j. How old were you when you stopped using oral contraceptives?
/ / / / / / / / // / /
AGE (MONTH) (YEAR)

9k. Approximately how many years did you take oral contraceptives?
/ / /

NO. of YEARS
91. Were you using oral contraceptives when you were diagnosed with breast cancer?

YES 1
NO 5 (GO TO Q10a)

9m. If yes, what was the name of the brand?

1 Oa. Have you ever taken or are you currently taking hormone replacement therapy (hormones
for relief of menopausal symptoms or hormones after menopause)?

YES 1
NO 5 (THEN GO TO Q1 la)

1Ob. How old were you when you first used took hormone replacement therapy?
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/ / / / / / / / ,// / /

AGE (MONTH) (YEAR)

1 Oc. Are you still taking hormone replacement therapy?
YES 1(GO TO Q1Ok)
NO 5

1 Od. How old were you when you stopped hormone replacement therapy?

/ / / / / /I/ / I///

AGE (MONTH) (YEAR)

1 Oe. Approximately how many years did you take hormone replacement therapy?
/ / /

NO. of YEARS
Resume
1 Of. Were you taking hormone replacement therapy when you were diagnosed with breast
cancer?

YES 1
NO 5 (GO TO Q1la)

10g. If yes, what was the name of the brand ?
HORMONE MEDICATIONS*
1 Amen 14 Estratest 27 Norlutin
2 Amnestrogen 15 Estrocon 28 Nor-Q-D
3 Aygestin 16 Estrogen 29 Ogen
4 Conjugated estrogen 17 Estrovis 30 Ortho-Est
5 Curretab 18 Evex 31 PMB
6 Cycrin 19 Gynetone 32 Premarin
7 Delalutin 20 Gynorest 33 Prempro
8 Depo-provera (DMPA) 21 Hormonin 34 Premphase
9 DES (Diethylstilbestrol) 22 Mediatric 35 Progesterone
10 Estinyl 23 Medroxyprogesterone (MPA) 36 Provera
11 Estrace 24 Menest 37 Provest
12 Estraderm 25 Menrium 38 SK-Estrogen
13 Estratab 26 Norlutate 39 Stilbestrol

40 Tace
Use the number found next to brands listed above
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name of brand

Resume

11 a. Have you ever taken any fertility drugs or hormones to become pregnant?

YES I
NO 5 (GO TO Q12a)

1 lb. How old were you when you took these drugs or hormones?

/ / / I / I I / II / /
AGE (MONTH) (YEAR)

11 c. Are you still taking these drugs?

YES 1 (GO TO Q lIf)
NO 5

11 d. How old were you when you stopped taking these drugs?

/ / / / / /I/ / /1/ /

AGE (MONTH) (YEAR)

l Ie. Approximately how many years did you take these drugs?

/ / /

NO. of YEARS

Resume
11 f. Were you taking these drugs when you were diagnosed with breast cancer?

YES 1
NO 5

Resume
INTRODUCTION: The next questions ask about the health of your blood relatives. I am only
interested in your relatives who are related by blood. Do not include adopted or foster relatives.
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12a. Are you adopted?
YES 1
NO 5

12b. How many blood sisters do you or did you have? / /

12c. How many blood brothers do you or did you have? / / /

13a. Have you ever had a blood relative diagnosed with breast cancer?
YES 1
NO 5 (GO TO Q14a)

13b. Relation to 13c. Is your 13d. How old is 13e. How old 13f How
you relative alive your relative was she/he when many breasts

mother 1 now? now or was the breast cancer were
daughter 2 she/he, when was diagnosed? involved?
sister 3 she/he died?
half-sister 4
maternal aunt 5
paternal aunt 6
female cousin 7
maternal
grandmother 8
paternal
grandmother 9
male cousin 10
father 11
son 12
brother 13
other 14

/ / YES1 / / / / / / one breast I
relation NO 5 age age both breasts 2

/ / YES1 / / / / / / one breast I
relation NO 5 age age both breasts 2

/ / YES1 / / / / / / one breast 1
relation NO 5 age age both breasts 2
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14. Resume
INTRODUCTION: Now I' m going to ask about places where you lived. State your current

residence, your residence at the time of your diagnosis, and any other residences where you were
exposed to any of the items listed under question 14e before your diagnosis.

14a. What is or was your residence at time 14b. How 14c. How 14d. What were the sources 14e. Did you live within 1/2
of diagnosis, followed by the residences at old were old were of drinking water at this mile of a:?
which you were exposed to any of the you when you when address? Dump or landfill I
items in question 4E? you moved you moved Municipal public water Hazardous waste site 2

there? away from supply 1 Airport 3
there? Private well 2 Farm 4

Community well 3 Nursery or greenhouse 5
Rainwater/cistern 4 Golf course 6
River/lake/pond 5 Railroad track used by
Spring water 6 trains 7
Bottled water 7 Gas station (close enough
Filtered water 8 so that exposed to fumes

Below specify all that apply a lot) 8
using the above codes. Medical incinerator 9

Quarry 10
Factory or industrial
plant 11

(note: 1/2 mile = 6 blocks)
Specify all that apply below

WHEN / / / / / /
DIAG- STREET AGE AGE (1,2,3,4,5,6) (1,2,3,4,5,6,7,8,9,10,11)
NOSED APT

COUNTY Specify Other

CITY, TOWN

STATE ZIP
CODE
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NEXT / / /

STREET AGE AGE (1,2,3,4,5,6) (1,2,3,4,5,6,7,8,9,10,11)
APT

COUNTY Specify Other

CITY, TOWN
S

TATE ZIP CODE

NEXT / / / / / /
STREET AGE AGE (1,2,3,4,5,6) (1,2,3,4,5,6,7,8,9,10,11)
APT

COUNTY Specify Other

CITY, TOWN

STATE ZIP
CODE

NEXT / // /_/
STREET AGE AGE (1,2,3,4,5,6) (1,2,3,4,5,6,7,8,9,10,11)
APT

COUNTY Specify Other

CITY, TOWN

STATE ZIP
CODE

NEXT /_/ / / /_/
STREET AGE AGE (1,2,3,4,5,6) (1,2,3,4,5,6,7,8,9,10,11)
APT

COUNTY Specify Other

CITY, TOWN

STATE ZIP
CODE

IF HAD MORE RESIDENCES, USE CONTINUATION SHEET-16.

INTRODUCTION: The next questions ask you about work or exposures to agriculture.
15a. Have you ever worked on a farm or in agriculture?

YES1
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NO 5

15b. Have you ever lived on a farm?
YES 1
NO 5 (GO TO Q15d)

15c. For how many total years did you live on a farm?
LESS THAN 1 YEAR ................... 1
1 TO 5 YEARS ........................... 2
6 TO 10 YEARS ....................... 3

MORE THAN 10 YEARS ............. 4

16a. Do you or did you (or anyone else) put herbicides (chemicals) regularly on your lawn,
garden, outdoor plants and trees, indoor plants before you were diagnosed with breast cancer?
Examples of reasons for using herbicides are: weeds, diseases, mildew, scale, rot.

YES 1 don't know 99
NO 5 (GO TO Ql8a)

17a. Do you or did you (or anyone else) spray your house regularly with pesticides before you
were diagnosed with breast cancer? Examples of pests that pesticides would be used against are:
flies, mosquitoes, bees, wasps, hornets, moths, ants, roaches, silverfish, spiders, mice, rats,
squirrels, gophers, moles, bats, fleas, ticks, termites, carpenters ants.

YES 1 DON'T KNOW 99
NO 5

17b. Name the pesticide(s) used. (including Black Flag, Raid, etc.)

18b. Name of pesticide 18c. How often did you use it? 18d. What years? 18e. Who applied
the treatments?

you 1

lawn service 2

gardener 3

exterminator 4

someone else 5

/ / / WEEKS 1
name of brand # of times MONTHS 2YEAR 3
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/ / / WEEKS I

name of brand # of times MONTHS 2
YEAR 3

/ / / WEEKS 1

name of brand # of times MONTHS 2
YEAR 3

Resume. INTRODUCTION: The next questions ask you about certain diseases or medical
conditions you may have had before your date of diagnosis of breast cancer.

MEDICAL CONDITION 18a. Before your 18b. In what year 18c. Did you ever
date of were you told that have treatments for
diagnosis, did a you had this this medical
doctor or other cancer or medical condition including
health provider condition? hospitalization,
ever tell you that surgery, or
you had another medication?
type of cancer or
other medical
condition?

YES 1 (state /_/ / / / medication 1
type of caner or (YEAR) hospitalization 2
other medical surgery 3
condition) radiation 4

chemo 5

NO 5

20a. Did you ever smoke regularly before you were diagnosed with breast cancer?
YES 1
NO 5 (GO TO Q21 a)
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20b. How many years did you smoke? what years

20c. How many packs a day did you average?

21 a. Did you ever drink alcohol regularly before you were diagnosed with breast cancer?
YES 1
NO 5 (GO TO Q22)

21b. typeof 21c. numberof 21d. perday 1 21e. whatyears
alcohol drinks per week 2

per month 3
per year 4

wine
beer
hard liquor

22a. Did you take any megadoses of vitamins, herbs, or any other supplements including any that
you may take for the relief of menopausal symptoms or menstrual pain before diagnosis?

YES 1
NO 5 (GO TO Q24a)

22b. name of vitamin, 22c. number of 22d. per day 1 22e. what years
herb, or supplement pills per week 2

per month 3
per year 4
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23. Is there anything else you want to tell me about your breast cancer, such as any exposures
that you think might be relevant?

24. State the name and address of the doctor who is currently treating you for breast cancer.

25. Initials of interviewer

26. Date of interview / / / / / / / /
month day year
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